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STATE OF MISSOURI Mel Carnahan, Governor * David A. Shorr. Directo PRMT:;SEQTION

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box 176 Jefferson City, MO 65102-0176

June 21, 1995

Ms. Carrie Ruggles

Camden County Library District
P.0O. Box 1320

Camdenton, MO 65020

RE: Modification Request for Modine Heat Transfer’s Closure Plan
Located at Sunset Drive, Camdenton, Missouri
EPA ID Number: MOD062439351

Dear Ms. Ruggles:

Enclosed is a copy of a closure plan modification request and
legal notice for the above-referenced facility. This facility is
requesting to modify its approved closure plan.

The Missouri Department of Natural Resources is requesting that
this plan be made available for public viewing at your 11brary
Public notice is being given via a legal notice published in the
Lake Sun-Leader stating that this document is available for
public viewing at the Camden County Library District. After
August 10, 1995, you may discard the plan unless further notice
is given.

Thank you for your cooperation in this matter. If you have any
questions, please contact me at (314) 751-3176.

Sincerely,
HAZARDOUS WASTE PROGRAM

Tl Wes et

Darleen Westcott
Environmental Engineer
Permits Section

DW:sw
c: Bob Stewart, P.E., U.S. EPA Region VII“/

Mr. Thomas Sanicola, Modine Manufacturing Company
Jefferson City Regional Office
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2135 E. SUNSHINE. SUITE 105, SPRINGFIELD. MISSOURI 65804
(417) 881-3927 FAX: (417) 881-6361

June 1, 1995

Ms. Darleen Westcott

Environmental Engineer

Hazardous Waste Program

Missouri Department of Natural Resources
205 Jefferson

Jefferson City, Missouri 65102

RE: WORK PLAN MODIFICATION
FOR AN INVESTIGATION TO ACHIEVE
FINAL CLOSURE OF THE INTERIM TSD
FACILITY LOCATED AT THE
MODINE HEAT TRANSFER, INC. SITE
CAMDENTON, MISSOURI

Dear Ms. Westcott:

On behalf of Modine Manufacturing Company (Modine) Dames & Moore is submitting
three copies of the above referenced Work Plan. The Work Plan has been revised to incorporate
the Missouri Department of Natural Resources (MoDNR) comments and changes as relayed to
us in the meeting of April 24, 1995. Please distribute a copy to Mr. Richard Nussbaum and Mr.
Bruce Stewart of your office.

Following MoDNR approval of the Work Plan, we will begin preparation for
implementation of the field work. If you have any questions, please contact me at (417) 881-
3927 or Mr. Thomas Sanicola with Modine at (414) 636-1649.

Very truly yours,

et ) .’.j DAMES & MOORE, INC.
s S s 1608 - beg

Daniel J. Price

HAZARDOUS WASTE PROGRAN - ;
HALZARDOUS Wisi VAN Senior Geologist

FESSCUR DEPARTMENT OF
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Enclosures

c: Thomas Sanicola - Modine

OFFICES WORLDWIDE



WORK PLAN MODIFICATION
FOR AN INVESTIGATION TO ACHIEVE
FINAL CLOSURE OF THE INTERIM TSD FACILITY
LOCATED AT THE
MODINE HEAT TRANSFER, INC. SITE
CAMDENTON, MISSOURI

Prepared For
MODINE MANUFACTURING COMPANY

=2 DAMES & MOORE

Revision 1 - June 1, 1995

Dames & Moore, Inc.
Springfield, Missouri



\----------

TABLE OF CONTENTS

1.0 'INTRODUCTION . 55 s v ssu 6556 oot s #6525 6855 68d aia oniesnsnn 1
2.0 BACKGROUND . . .. e e e e 2
2.1  Site Location and Operational History ... .................. 2
2.2 Regulatory History . . . ... ... .. . ... . 2
2.3 Summary of Results from Previous Site Investigations . ........... 3
30 SITESBTTING . .. cccssuiis0iatmsbadanmanmenmessmesmes oy 5
3.1 Geology . .. 5
3.1.1 Soil .. 6
li2 Bedroek cs i suv s sss v en s s ma s 565 nadbnm e mm s ey 6
3.2 Hydrogeology . . . .. ... .. /]
40 'SCOPEOFWURK . - o is snu o 555 b qs s mmias oom ome o mas mmess 8
4.1  Installation of One Groundwater Monitoring Well . . ............. 8
4.2 Quarterly Sampling of the On-Site Groundwater Monitoring Wells . . .. 11
4.3  Remediation of Lead Impacted Soil . ... ................... 13
4.4  Assessment of Rate and Extent of Volatile Organic Compounds in Soil . 15
4.5 Final Closure Report . ... ......... ... .. ... ... uu... 17
5.0 PROJECT SCHEDULE . . ... .. ... .. . .. 18
60 REFERENCES . .. cvs:onenuns nass andinas smavmnume russ 19
FIGURES
Figure 1 Site Plan
APPENDICES

Appendix A Health and Safety Plan

JAMES & MOORE



1.0 INTRODUCTION

Modine Manufacturing Company (Modine) is submitting this work plan in response to
a request from the Missouri Department of Natural Resources (MoDNR). This work plan
defines the work to be performed to facilitate final closure of the interim treatment, storage, or
disposal (TSD) facility at the Modine Heat Transfer, Inc. site in Camdenton, Missouri.

In a meeting between MoDNR and Modine on February 9, 1995, MoDNR requested that
Modine submit a work plan modification to the previously submitted closure plan for review and
approval prior to the implementation of the work to achieve final closure. The negotiated tasks
to be completed prior to MoDNR granting closure of the interim TSD facility at the Camdenton
site include:

*  Further investigation of the apparent impact to groundwater identified from MoDNR
sampling event of December 1994; and,

* Investigation and/or remediation of the lead impact to soil identified at boring B-11.

A first draft of this work plan was submitted to MODNR on April 20, 1995, for review
and discussion purposes. During a meeting with MoDNR held on April 24, 1995, at the Modine
site in Camdenton, it was made clear that addressing only the above referenced points would be
insufficient to satisfy MoDNR and achieve final closure. The purpose of this work plan is to
adequately address the work to be conducted to satisfy all MoODNR requirements and achieve
final closure of the Resource Conservation and Recovery Act (RCRA) regulated TSD facility.
The work to be performed in achieving this goal, and addressed in this revised work plan,
includes:

* Installation of one on-site groundwater monitoring well;

* Continued quarterly sampling of the two on-site monitoring wells and the newly
installed monitoring well;

* Removal of the impacted soil in an area of elevated lead concentrations;
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* Installation of additional soil borings to assess the rate and extent of the volatile
organic compounds (VOCs) present in soil at the site along the west side of the
building; and,

® Preparation of a final closure report.

2.0 BACKGROUND
2.1  Site Location and Operational History

The Modine Heat Transfer, Inc. site is located on Sunset Drive in Camdenton, Missouri.
The site occupies approximately 100 acres in Section 26, Township 38 North, Range 17 West
in Camden County. The one manufacturing plant at the site occupies approximately 83,000
square feet and has undergone four construction additions through its history (1971, 1973, 1979,
and 1983).

Operations began at the site in 1967 under the ownership of Dawson Metal Products.
Sundstrand Tubular Products (Sundstrand) purchased the site in 1974 and operated it until 1990.
Modine Heat Transfer, Inc., a wholly owned subsidiary of Modine Manufacturing Company,
purchased the site in October 1990. The site has always been utilized in the manufacture of
aluminum and copper coils and feeder parts used in the manufacture of heat transfer products.

2.2  Regulatory History

A RCRA Part A Permit application to operate a storage facility was submitted by the
former owners of the facility (Sundstrand) to the U.S. Environmental Protection Agency
(USEPA) in November 1980. Revisions to the Part A permit were filed in 1983 and 1990. A
RCRA Part B Permit application has never been filed; therefore, the facility has been operating
as a TSD facility under interim status.

Prior to purchase of the site by Modine, Sundstrand submitted a Closure Plan in
September 1990 to terminate its interim status and hold generator status only. The Closure Plan
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addressed three former storage areas, all located on the west side of the building. The three
areas covered by the Closure Plan include:

e Area 1: 1980 - 1983 Drum Storage Area
* Area?2: 1983 - 1985 Tank and Drum Storage Area
* Area 3: 1985 - 1990 Tank and Drum Storage Area

The Closure Plan was revised by Modine in February 1992 and approved with modifications by
MoDNR in November 1992. The content of these modifications were negotiated and an
agreement, including the following sampling tasks, was reached between Modine and MoDNR:

* Collection of additional soil samples near the former outside drum storage area
(Area 1); and,

*  Collection of wet mop/wipe samples from the inside drum storage area (Area 2 and
3).

This work was performed in July 1993. However, due to the detection of some constituents in
the soil, clean closure was not obtained and final closure of the TSD facility was not granted by
MoDNR in March 1994. Rather than do excessive excavation and investigation Modine
requested to demonstrate a risk-based closure. An environmental risk assessment (risk
assessment analysis of the soil) was conducted in August of 1994 to assess the potential impacts
on human health from the soil. Following completion of the risk assessment, Modine was
notified by MoDNR that the assessment did not fulfill the closure requirements with regard to
the groundwater issue.

2.3  Summary of Results from Previous Site Investigations

In response to an alleged 4,500 gallon release of spent solvent filed with MoDNR,
Modine was requested to conduct an Environmental Site Assessment (ESA) at the facility. The
ESA was conducted in November 1991 and included the installation of five soil borings in the
area of the suspected release and four soil borings on the west side of the building near a
reported former drum storage area. The plant was expanded between the time of the reported
spill and the investigation. At the time of the investigation the area of the suspected release
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housed the monorail degreaser and associate containment pit. The soil results indicated generally
low (less than 1 part per million (ppm)) volatile organic compound (VOC) concentrations in the
near surface (less than 10 feet) on the west side of the building. The results from inside the
building indicated VOC concentrations below 1 ppm with two exceptions: 1,1,1-Trichloroethane
(TCA) was encountered at a concentration of 200 ppm, and Trichloroethene (TCE) at a
concentration of 3 ppm. A removable threaded plug and countersink was installed at the boring
location exhibiting the 200 ppm TCA concentration to allow for future sampling access of
accumulated fluid.

Due to the constituents identified during the ESA, MoDNR conducted a site inspection
in July 1992 that included installation of the two on-site monitoring wells. The investigation
showed some minor TCE concentrations (less than 1 ppm) in the grab soil samples from above
20 feet in the boring for monitoring well MW-2. The groundwater samples collected from both
wells did not exhibit any VOC concentrations above detectable levels. Based upon the results
of this investigation the Superfund Section of the MoDNR Hazardous Waste Program concluded
that no further action was necessary.

Approval of the closure plan with modifications was granted by MoDNR in November
1992.  Subsequent negotiations regarding the modifications resulted in an agreement being
reached in March 1993. The agreed upon modifications included additional subsurface soil
sampling in Area 1 and Area 2 to obtain final closure of the TSD. The results of an
investigation conducted in July 1993, indicated VOC concentrations of less than 0.1 ppm in all
soil samples collected and one elevated lead concentration of 1,400 ppm in boring B-11 adjacent
to Area 2. A background boring was also installed as part of this investigation and a soil sample
collected from this boring exhibited a lead concentration of 240 ppm.

A spill of TCA occurred in early 1992 from a monorail degreaser in the plant (same area
investigated in ESA 11/91). It was estimated that 1,675 gallons had spilled into the machine
pit/containment sump. Plant personnel recovered 1,469 gallons using a vacuum system. The
estimated loss of approximately 206 gallons was primarily attributable to volatilization. A
groundwater sample was collected in October 1993 from the boring with the removable plug.
The sample exhibited a TCA concentration of 0.044 parts per billion (ppb).
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An Environmental Risk Assessment (discussed briefly in Section 2.2) was conducted in
August 1994. The results indicated the following: no health risk was posed by the minimal
amounts of VOCs in the soil, and that lead in soil was not considered a significant risk based
constituent. The Assessment concluded that further soil remediation was not necessary based
upon risk.

The MoDNR conducted a RCRA sampling investigation on December 7, 1994. The
purpose of the investigation was to sample the two on-site monitoring wells. Analytical results
were as follows: the groundwater sample from MW-1 exhibited a TCE concentration of 6.9 ppb,
and the groundwater sample from MW-2 exhibited a TCE concentration of below the detection
limit of 5 ppb. The duplicate sample from MW-2 exhibited a TCE concentration of 5.1 ppb.
No VOCs were detected in the field blank or bailer blank. Modine provided bottles for
collection and analysis of a split sample. Results obtained on the split samples were 6.1 ppb
TCE in the groundwater sample from MW-1 and below detectable levels (less than 5 ppb) in the
groundwater sample from MW-2.

The most recent round of sampling of the two on-site monitoring wells was conducted
on February 23, 1995, by Modine. The results from this sampling event indicated TCE
concentrations below the Drinking Water Maximum Contaminant Level (MCL) of 5 ppb in the
groundwater sample from MW-1 and both the original and duplicate groundwater sample from
MW-2. No VOCs were detected in the trip blank or equipment blank.

3.0 SITE SETTING
3.1  Geology

The site is located on an east to west trending small ridge top on the Salem Plateau, a
subprovince of the Ozark Province. Ground surface at the site is mildly sloping to steeply
sloping on the southern portion of the site. Topographic relief across the majority of the site

is approximately 20 feet. Elevation at the plant is approximately 960 feet above mean sea level
(msl).
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3.1.1 Soil

The predominant soil at the site is classified as the Lebanon silt loam by the U.S. Soil
Conservation Service (SCS). This soil is a gently sloping (2 to 5 percent slopes), moderately
well drained soil that typically forms on ridgetops. The surface layer is typically dark brown
silt loam approximately 6 inches thick. The 17 inch thick subsoil, present above a fragipan, is
composed of brown silty clay loam to gray-brown mottled silty clay. The fragipan is about 14
inches thick and consists of a very dense brown-gray mottled extremely cherty silt loam.
Beneath the fragipan, and extending to bedrock, is a red-brown mottled very cherty to cherty
clay. Permeability in the Lebanon soil is characterized as slow (0.06 to 0.2 inches per hour
(in/hr)) to very slow (less than 0.06 in/hr).

Other soil types present at the site, primarily on the south and far west sides, include the
Doniphan very cherty silt loam and the Niangua-Bradley very cherty silt loam. Permeability in
these soil types are moderate (0.6 to 2.0 in/hr) to moderately slow (0.2 to 0.6 in/hr), with the
exception of the top one foot of the Doniphan where permeability is moderately rapid (2.0 to
6.0 in/hr).

Soil borings drilled during the investigations at the site support the soil description
provided above with one exception, a distinct fragipan was apparently not encountered in any
of the borings.

3.1.2 Bedrock

The bedrock unit lying directly below the soil at the site is a cherty dolomite of the
Ordovician age Roubidoux Formation. The Roubidoux Formation is generally 130 to 150 feet
thick and consists of cherty dolomite, chert, and sandstone. The formation has entire layers of
hard, brittle chert. In Camden County the Roubidoux has less sandstone than in counties further
south. Beneath the Roubidoux is the Ordovician age Gasconade Dolomite 290 to 330 feet thick
(which includes the 15 to 20 feet thick Gunter Sandstone Member at its base), the Cambrian age
Eminence Dolomite 300 to 350 feet thick, and underlying the Eminence Dolomite are
Precambrian granites and gneiss.
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Depth to bedrock at the site reportedly varies from approximately 1 to 10 feet below
ground surface (bgs). Actual depth to bedrock is approximately 4 to 10 feet bgs. The borings
in which bedrock was encountered at a depth of less than 4 feet were located in the sump of the
in-line degreaser, the base of which is approximately 4 feet bgs.

3.2  Hydrogeology

The occurrence of perched water tables in the Lebanon silt loam are common during the
winter and spring months. The perched water tables occur at the fragipan in some areas and at
the soil/rock interface in most areas. Groundwater at the soil/rock interface is of insufficient
volume and duration to yield amounts viable for domestic use.

The monitoring wells at the site have reported static water levels ranging from
approximately 140 to 150 feet bgs in MW-1 and approximately 160 to 175 feet bgs in MW-2.
The wells were completed to total depths of 161 feet bgs and 197 feet bgs for MW-1 and MW-2,
respectively. This groundwater zone is reportedly the first encountered groundwater beneath the
perched zone at the soil/bedrock interface. Based upon available geologic information it appears
that the on-site wells are completed in the base of the Roubidoux Formation or the top of the
Gasconade Dolomite.

The City of Camdenton water supplies wells are completed in the deeper Eminence
Dolomite and Gunter Sandstone. The nearest well to the site is City well number 6, located
approximately 700 feet south. This well has a reported total depth of 900 feet and is cased to
a depth of 400 feet. The well is the newest well in the City network, it was drilled in 1986. The
reported static water level is 95 feet bgs and the reported yield is approximately 100 gallons per
minute (gpm). Private water supply wells (outside the City limits) are typically completed at
depths ranging from 150 to 400 feet (lower Roubidoux Formation and upper to lower Gasconade
Dolomite) and exhibit yields of 10 to 15 gpm.

Analytical data from all city wells obtained from the MoDNR Public Drinking Water
Program (PDWP) indicates that all VOCs are below detectable levels.
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4.0 SCOPE OF WORK

The purpose of the work to be performed, the approach to be applied in performing the
work, and the actual activities to be conducted in completion of the work are presented in the
following subsections. The anticipated activities include:

* Installation of one on-site groundwater monitoring well;
* Continued quarterly sampling of the on-site groundwater monitoring wells;
* Removal of the impacted soil in an area of elevated lead concentrations:

* Installation of additional soil borings to assess rate and extent in an area where
VOCs are present in the soil; and,

* Preparation of a final closure report for the project.

A Health and Safety Plan (HASP) incorporating health and safety protocol for all field
activities is presented as Appendix A. The HASP includes emergency telephone numbers,
summarizes emergency activities, and provides directions and a route map to the nearest
emergency medical facility.

4.1 Installation of One Groundwater Monitoring Well

Purpose

The purpose for the installation of an additional monitoring well is two-fold: 1) a third
monitoring well will allow for determination of groundwater flow direction, and 2) it will
provide an additional sampling point for chemical analysis of the groundwater. Water well
completion data was requested and obtained from the MODNR Department of Geology and Land
Survey (DGLS). The hope was to identify a well in close proximity to the site that was
completed in the same zone. If such a well had been identified, groundwater flow direction
could have been determined without the installation of an additional well. Unfortunately, the
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well data did not reveal a well located in close proximity to the site that was completed in the
shallower zone of interest (Roubidoux Formation).

Approach

The two existing on-site monitoring wells are located on the west and east sides of the
building respectively. The wells are completed at depths of 161 feet (MW-1) and 197 feet
(MW-2). Groundwater is present in these wells at depths ranging from 140 to 150 feet in MW-1
and 160 to 175 feet in MW-2. Monitoring well completion information was not made available
to Modine from MoDNR; however, completion data was obtained from the contracted drilling
company (Layne-Western). This data indicated that both wells were halted at encounter of first
water.

The proposed monitoring well will be installed near the southwest corner of the site
building (Figure 1). The location is suspected to be downgradient from any potential on-site
source and will form a triangle with the two existing wells in order to calculate groundwater
flow direction. The proposed well will be designated MW-3 and is the only well proposed for
the site. Total depth of the proposed well will be no greater than 200 feet. If our assumption
of groundwater flow direction is inaccurate and flow is actually in a northerly direction (very
unlikely), an additional well installed in the true downgradient direction will be required by
MoDNR. A determination of groundwater flow direction will be made in the field prior to
dismissing the drilling rig. This way if another well is required, it can be completed without
an additional mobilization of equipment and personnel.

Field Activities

The well will be installed in accordance with the Missouri Well Construction Rules 10
CSR 23-4.060. We anticipate that the well will be an open-hole completion. Surface casing will
be installed from ground surface to a depth of 10 feet into competent bedrock, the surface casing
will be grouted in place, and the hole re-entered and air drilled to a depth of first encountered
water within the bedrock. Written approval for an open-hole completion must be obtained in
advance of drilling from MoDNR DGLS. A written request has been submitted to DGLS for
approval. Based upon our understanding of the site geology, we do not anticipate any problems
with obtaining approval for this type of completion.
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Prior to installation of the additional on-site groundwater monitoring well, the two wells
currently on-site will be gauged to assess groundwater levels in both of the wells. We believe
it is unnecessary to re-enter the existing well that was apparently not drilled straight.

The well will be developed in accordance with the RCRA Ground-Water Monitoring
Technical Enforcement Guidance Document (TEGD) Section 3.4 guidelines to ensure that
relatively sediment-free water samples will be obtained. Sampling of this well is covered in the
following section (Section 4.2 - Quarterly Sampling of the On-site Groundwater Monitoring
Wells).

A registered land surveyor will be contracted to survey in the location of the monitoring
well both horizontally and vertically. Elevations will be recorded for the ground surface and
top of casing (TOC). Survey data will be tied into USGS benchmarks. Surveying will be
conducted immediately following completion of the well.

Prior to beginning drilling activities the drill bit, drill rods, and back of the drilling rig
will be decontaminated with a high pressure hot water wash prior to the drilling of each new
borehole. The washing will be conducted in a decontamination area specifically constructed for
this purpose. The decontamination area will be of sufficient size to contain two rounds of
decontamination. It will be constructed with wood sides and double lined with plastic. The
preferred location would be a paved depression or low lying area. Accumulated decontamination
water will then be pumped to 55-gallon drums for storage and proper future disposal.

No soil sampling of this well will be conducted during advancement through the non-
lithified material.
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4.2  Quarterly Sampling of the On-Site Groundwater Monitoring Wells

Purpose

The continued quarterly sampling of the two existing wells, along with the new well
installed as part of this scope of work, over the next two quarters should provide sufficient data
to illustrate that the TCE concentrations in the groundwater are consistently below the Drinking
Water MCL of 5 ppb.

The two existing wells at the site have only been sampled three times with the following
TCE results:

i JULY 1992 |  DECEMBER 1994 FEB 1995

ID MoDNR MoDNR MODINE MODINE
MW-1 <5 6.9 6.1 <5
MW-2 <5 <5 <5 <5
DTp\l)\i]c_jte <3 > Coﬁeoctted =3

* results (presented in ppb)

It should be noted that an entire VOC scan was conducted each time (EPA Method 8010) and
all other parameters were below detectable levels.

We expect that this continued monitoring will be the only post closure activity necessary
and that Modine will be released from interim status as a TSD by the time monitoring is
complete.
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Approach

All three on-site monitoring wells, the two existing and the one proposed under this scope
of work, will be sampled as part of this scope of work. We anticipate the field activities
associated with this scope of work will be implemented in July, 1995. The wells will then be
sampled quarterly (once every three months). Samples will be collected in October, 1995 and
January, 1996. If at that time one or more of the samples collected during a monitoring event
has exceeded the 5 ppb MCL, MoDNR will be consulted and an additional agreed upon action
may be necessary.

Field Activities

Prior to sampling, the three wells will be gauged to assess groundwater levels and
determine the volumes of water to be purged to adequately purge the wells. The monitoring
wells will be purged in accordance with RCRA Ground-Water Monitoring TEGD guidelines.
The purging will be conducted by removing a minimum of three well volumes of fluid. Purging
will continue until consecutive temperature, specific conductance, and pH have stabilized (within
10% over a minimum of two successive well volumes). These parameters will be measured with
a portable field meter which will be calibrated with commercial buffer solutions. Purge water
will be containerized in 55-gallon drums and stored on location for proper future disposal. The
wells will be purged with a weighted disposable dedicated bailer.

Groundwater samples will be collected in accordance with RCRA Ground-Water
Monitoring TEGD guidelines using a dedicated, disposable, polyethylene bailer. The bailer will
be attached to a new poly-rope and lowered slowly into the well to minimize agitation of the
standing water. Samples will be transferred from the bailer to the sample containers in a manner
as to minimize agitation and aeration. Personnel conducting the groundwater sampling will wear
clean disposable protective gloves. Clean plastic sheeting will be placed around the well during
sampling in case of spillage and to prevent the bailer and rope from touching the ground or other
potentially impacted surfaces.

In addition to the two samples collected from the groundwater monitoring wells, a
duplicate sample from the same bailer load will be collected from MW-2 and an equipment blank
will be collected from one of the new dedicated bailers prior to use. The equipment blank will
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be collected by filling an un-used new bailer with laboratory supplied deionized water and
transferring the water from the bailer to the sample container. A trip blank, prepared by the
analytical laboratory, will accompany the samples in the shipment to assess cross contamination
during transport.

The groundwater and quality assurance samples will be analyzed for VOCs by EPA
Method 8010. Groundwater samples will be placed in clean laboratory supplied 40 milliliter
glass Volatile Organic Analyses (VOA) vials with teflon septas. The vials will be placed in
sealed plastic bags and placed on ice in coolers. Samples will be re-iced and securely packed
to protect against damage during shipping. These shipping coolers will then be sealed with

custody seals and shipped via an overnight delivery service to the analytical laboratory under
proper Chain-of-Custody (COC).

The procedures presented in this section will be adhered to for each quarterly
groundwater sampling event. At present, extraction of samples from MW-2 is reportedly quite
difficult, but possible. Since the well is completely cased, it appears the well was not drilled
straight and thus restricts access to the entire length of the borehole for certain types of sampling
devices. If at some point during future quarterly sampling events it becomes impossible to
continue to retrieve samples from MW-2, it may become necessary to re-enter and recondition
this well.

4.3 Remediation of Lead Impacted Soil

Purpose

A lead impact (1,400 ppm) was observed at a very shallow depth (0-2 feet) at boring B-
L1. All other soil samples from surrounding borings exhibited lead concentrations below
background levels of 240 ppm. This includes lead concentrations in boring B-10 located
approximately 10 feet northwest of B-11. Though lead was not identified as a constituent
previously stored at the facility, MoDNR has requested that Modine address the elevated lead
concentration. Based upon the shallowness of the elevated lead concentration encountered and
the apparent limited areal extent, it has been determined that excavation and disposal of the
impacted soil in the immediate area of B-11 would be the most efficient way in which to satisfy
closure requirements.
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Approach

Excavation activities will begin with the removal of soil to a depth of three feet and
encompass an areal extent of three feet in all directions from boring B-11. At this point, one
sample will be collected from the base of the excavation and one sample will be collected from
each of the four walls. The samples collected will be analyzed for total lead concentrations
(EPA Method 6010) on an expedited turnaround time (24 hour). The excavation will be left
open pending receipt of the analytical results. Based upon the results, additional excavation may
be necessary. It is anticipated that an excavation of this size will be sufficient; however, if
additional excavation is required it will be conducted in one foot lifts until laboratory analysis
indicates that background lead levels (240 ppm) have been obtained.

Field Activities

Soil samples will be collected using a decontaminated stainless steel trowel. The trowel
will be decontaminated between each sample acquisition by washing with an Alconox” detergent
wash, a 10% nitric acid rinse, a potable water rinse, and a distilled water rinse. Spent nitric
acid solution will be containerized in a DOT approved 5-gallon bucket for proper future
disposal.  Excavation equipment will be decontaminated prior to and upon completion of
excavation activities with a high pressure hot water wash. The washing will be conducted in a
decontamination area temporarily constructed for this purpose. The decontamination area will
be of sufficient size to contain two rounds of decontamination. It will be constructed with wood
sides and double lined with plastic in a low lying paved area. All decontamination water
generated will be drummed and sampled for proper future disposal.

An equipment blank from a distilled water rinse of the sampling trowels will also be
collected and submitted to the laboratory for lead analyses. The blank will be collected by
pouring distilled water over the sampling trowel and directly capturing the run-off in a sampling
jar.

Samples will be placed in clean laboratory supplied sample jars, the lids will be sealed
with tape, and the jars will be placed in sealed plastic bags. The jarred samples will then be
placed on ice in coolers. Samples will be re-iced, securely packed to protect against damage
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during shipping. The shipping coolers will be sealed with custody seals, then shipped via an
overnight delivery service to the analytical laboratory under proper COC.

A sample will also be collected of the stockpiled material for disposal profiling. It is
anticipated that the excavated soil will be able to be disposed via a permitted landfill as a special
waste. However, if the material fails the Toxicity Characteristic Leaching Procedure (TCLP)
test for lead, thus determined to be characteristically hazardous, the material will be properly
profiled and disposed at an appropriate hazardous waste disposal facility.

4.4 Assessment of Rate and Extent of Volatile Organic Compounds in Soil

Purpose

The MoDNR Hazardous Waste Program (HWP) requires that a determination of rate and
extent of contamination be ascertained for proper closure of all TSD facilities. To determine
rate and extent, MoDNR requires that soil samples be collected at some distance from an area
of impact where analysis indicates concentrations are less than or equal to background levels
both laterally and vertically. This is required even in cases, like Modine, where Any Use Levels
have not been exceeded. The purpose is to illustrate that contaminants present in site soil have
not migrated off-site.

Once no off-site migration is illustrated, a deed notification can be filed stating that
hazardous waste has been managed on-site. A survey plat illustrating the extent of VOCs on the
west side of the property will also need to be filed as part of the deed notification, in order to
document the residue left in place. It is our understanding that if a deed notification is filed and
filing certification obtained from the Recorder of Deeds, no additional post closure activities will
be necessary and an eventual release from interim status will be obtained.

Approach

A telephone conversation with Ms. Darleen Westcott of MoDNR indicated that the areas
of concern lie west (originally the down surface gradient direction) of borings B-3 and B-4 which
were drilled by Law Environmental in October 1994. Areas of concern in particular are those
extending southwest along the stormwater drain beyond B-4 and west-northwest of B-3. Based
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upon this rationale, an additional area of concern would also be present southwest of boring B-1.
Ms. Westcott indicated that VOCs were the only constituents with which MoDNR is concerned;
therefore, soil samples collected will only be analyzed for VOC’s by EPA Method 8010.

Three proposed borings will be drilled in the following locations: proposed boring B-12
located west-northwest of former boring B-3; proposed boring B-13 located west-southwest of
former boring B-4 near the end of the stormwater drain line; and proposed boring B-14 located
south-southwest of former boring B-1. Proposed boring locations are presented in Figure 1.
If VOCs are detected during field screening using a photoionization detector (PID), a proposed
step-out boring (B-15) will then be advanced further south-southwest of proposed boring B-14.
No additional borings will be necessary west of proposed borings B-12 and B-13, because
monitoring well MW-1 is located in the area where any step-out would be located and the
analytical results obtained from soil samples collected in drilling this well did not indicate the
presence of VOCs. These results would therefore be used to assess the VOC extent to the west.

Field Activities

Soil borings will be drilled using a truck-mounted hollow-stem auger drilling rig.
Hollow-stem augers are the typical type of powered auger used when soil sampling is being
conducted. The hollow-stem auger comes in various diameters and consists of a section of
seamless steel tube with a spiral flight and a center drill stem. The lead auger has a finger-type
cutter head attached at the bottom. The center drill stem is composed of drill rods to which are
attached a center plug with a drag bit at the bottom. When continuous sampling is being
conducted, the center bit is replaced with a continuous core sampler as described in the next
paragraph. As the borehole is advanced, additional five feet lengths of hollow-stem flights and
center rods will be added. To allow for split spoon sampling, the center rod and plugs will be
removed and samples collected as described in the next paragraph.

Soil samples will be collected continuously from each boring using either a five feet long
continuous core soil sampler or a two to two and one-half feet long split spoon sampler. The
method of sampling used will depend on the lithologic conditions encountered. In areas where
abundant chert is present in the subsurface soils, a continuous core soil sampler is ineffective.
Both the continuous core soil sampler and the split spoon sampler will be advanced ahead of the
augers to ensure collection of undisturbed soil samples.
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All boreholes will be filled with a cement-bentonite slurry after sampling is completed.
If the boring is located in a paved area, the pavement will be appropriately patched with concrete
or asphalt after the slurry has set-up and the borehole topped-off.

The location of each soil boring will be marked and a registered land surveyor contracted
to survey in the locations both horizontally and vertically. Survey data will be tied into USGS
benchmarks. Surveying will be conducted following completion of all drilling and sampling
activities.

The hollow stem augers and the back of the drilling rig will be decontaminated with a
high pressure hot water wash prior to the drilling of each new borehole. The washing will be
conducted in a decontamination area specifically constructed for this purpose.  The
decontamination area will be of sufficient size to contain two rounds of decontamination. It will
be constructed with wood sides and double lined with plastic. The preferred location would be
a paved depression or low lying area. Accumulated decontamination water will then be pumped
to 55-gallon drums for storage and proper future disposal.

Samples will be field screened using a PID capable of measuring the off-gassing of
VOCs. The sample exhibiting no presence of VOCs from the greatest depth will be selected for
laboratory analyses. It is anticipated that only one sample will be submitted from the soil
borings located at the greatest distance from the potential source.

4.5 Final Closure Report

A final closure report for the TSD facility will be issued at the close of field activities
in accordance with the schedule outlined in Section 5.0 of this work plan.

The closure report will include the following:

* a discussion of the results obtained from the work conducted under this scope of
work, excluding subsequent rounds of quarterly monitoring. It is anticipated that
final closure can be obtained with on-going quarterly monitoring (for two quarters)
as a contingency;
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e findings of the previously discussed risk assessment analysis of the soil conducted
in August 1994, which indicated that no health risk was posed by the minimal
amounts of VOCs in the soil; and

* all information related to the deed notification stating that hazardous waste has been
managed on site.

The closure report will be signed and sealed by a registered Professional Engineer in the
State of Missouri as required by MoDNR.

5.0 PROJECT SCHEDULE

It is estimate that the field activities (monitoring well installation, groundwater sampling,
advancement of soil borings, and soil remediation) can be completed in approximately one week.
Laboratory turnaround time for the groundwater and soil samples submitted to an off-site
analytical laboratory will take approximately four weeks. The final closure report, which will
include a description of field activities, will be completed within three weeks of receipt of the
analytical results. Prior to submittal of the report, Modine is requesting a meeting with MoODNR
to present the findings and obtain oral comments. The purpose of the meeting will be to attempt
to address subsequent requirements prior to final closure. It is estimated that one to two weeks
will be required to incorporate MODNR’s oral comments prior to final submittal to MoDNR.
Groundwater monitoring will continue quarterly over the next two quarters. Results of each
quarterly monitoring event will be summarized in a letter to MoDNR.
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1.0 PURPOSE

The purpose of this Health and Safety Plan (HSP) is to assign responsibilities, establish personnel
protection standards and mandatory safety practices and procedures, and provide for contingencies that
may arise during site operations. This Plan must be read prior to going into the field to ensure proper
planning (e.g., availability of equipment, etc.).

The Dames & Moore Health and Safety Plan consists of two parts. Part 1 addresses site-specific
procedures and Part II addresses standard health and safety procedures. Both Parts I and II of this
Health and Safety Plan must be on site during all field activities. The Standard Procedures section
(Part II) addresses general procedures that apply to virtually all field activities involving hazardous
substances or wastes. The site-specific section (Part I) addresses items that are specific to this particular
field activity.

Text, tables, figures, and appendices designations are preceded in the Standard Section by the
letter "G" and in the Site-Specific Section by the letter "S" (e.g., Page G-23, Table G6-1, Figure S6-1,
Appendix S-A, etc.).

In addition to this Health and Safety Plan (parts I and II), the following additional documents must
be included in this Plan by the local office prior to the start of field work:

Training/Medical records for all on-site employees:

° HAZWOPER 8 Hour Refresher Certificate (Current - 1.e, within last 12 months);

o HAZWOPER 8 Hour Supervisor Certificate (for Class 1 employees);

o Medical Clearance Certificate (e.g., Summary Profile from last annual/biennial
physical);

° First Aid/CPR Certification (Current).

For those who may be required to wear an air purifying respirator:

° Current Respirator Fit Test Record (Current);
° Medical Clearance to wear a respirator (this is normally noted on the Summary Profile
for the annual physical).

Finally, it may be necessary to make additional copies of some of the forms prior to going into the
field. The following forms may require additional copies:

5} Plan Acceptance Form (Form 9);
° Site Safety Briefing Form (Form 6);
° Air Monitoring Log (Form 5);

The following approval page (Section 2.0) must be signed and dated by all parties prior to
mobilizing to the field.
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3.0 GENERAL INFORMATION

3.1 OBJECTIVES

The objective of this field effort is to determine groundwater flow direction and to provide another
sampling point for chemical analysis of the groundwater.

3.2 STATUS OF BACKGROUND REVIEW
Complete:  Preliminary: X
3.3. PROPOSED DATE OF INVESTIGATION

This project is tentatively scheduled to commence on July 10, 1995, and last approximately one
week.
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4.0 FIELD PERSONNEL

The field team will consist of the following persons:

Project Manager: Dan Price (SGF)
Site Safety Coordinator: Dan Price
D&M Field Personnel: Dan Price
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5.0 SITE SUBCONTRACTORS

The following Dames & Moore subcontractors will be working on site:

Layne-Western - Drilling; and,
Sunbelt Environmental - Excavation

Dames & Moore will insist on the following health and safety requirements from its

subcontractors:

Before

Subcontractor employees must have appropriate training [i.e., either a 40-hour or 24-
hour OSHA-required (29 CFR 1910.120) health and safety course for hazardous waste
work, or certified equivalent training].

Personnel working at hazardous waste sites must have had an annual physical (or
physician's waiver for biennial physical) and be certified "fit for duty" and "fit for
respirator use," if necessary, by a qualified physician.

Dames & Moore will insist on obtaining proof of both training and a physical before site
work may begin.

Personnel must have appropriate personal protective equipment (PPE) for the specific
job. At a minimum, personnel should have the following equipment, which will be
inspected by Dames & Moore:

- Hard hat

- Safety shoes

- Gloves

- Goggles/safety glasses

- Hearing protection, if appropriate

- Respiratory protection, if appropriate (with fit test)
- Other equipment as specified by the HSP.

All equipment and field operations must meet applicable safety standards.

field activities begin, the subcontractor must develop a site-specific HSP. The

subcontractor must agree to comply with at least the minimum requirements of its own site-specific HSP,
be responsible for the health and safety of its own employees, and sign the Subcontractor Statement of
Compliance Form (Form 1) for all on-site employees before site work begins. The subcontractor also
must agree that it will take any additional measures it deems necessary to meet at least minimum
applicable health and safety standards if unforseen circumstances arise.

The subcontractor will provide at least minimum safety equipment as required by the site-specific
HSP. When respirators are necessary, the subcontractor will provide a respirator fit test certificate and
a physician's "fit for respirator use" declaration.

Health and Safety Plan

Modine Manufacturing Company - Final Closure of Interim TSD Facility

Camdenton, Missouri

May 31, 1995

S-5



6.0 SITE DESCRIPTION

6.1 SITE LOCATION
The site is located at Sunset Drive, Camdenton, Missouri (T 38N, R 17W, Section 26).
See Figure S6-1, Site Location Map.

6.2 SITE DESCRIPTION

The Modine Heat Transfer, Inc. Site occupies approximately 100 acres in Section 26, Township
38 North, Range 17 West in Camden County. The one manufacturing plant at the site occupies
approximately 83,000 square feet and has undergone four construction additions through its history (1971,
1973, 1979, 1983).

Operations began at the site in 1967 under the ownership of Dawson Metal Products. Sunstrand
Tubular Products purchased the site in 1974 and operated it until 1990. Modine Heat Transfer, Inc., a
wholly owned subsidiary of Modine Manufacturing Company, purchased the site in October 1990. The
site has always been utilized in the manufacture of aluminum and copper coils and feeder parts used in
the manufacture of heat transfer products.

In Response to an alleged 4,500 gallon release of spent solvent filed with Missouri DNR, Modine
was requested to conduct and environmental site assessment at the facility. Five borings were installed
in November 1991and the subsequent soil sample results indicated low (less than 1 ppm) volatile organic
compound (VOC) concentrations in the near surface on the west side of the building. Within the building,
1,1,1-trichloroethane (TCA) was detected at a concentration of 200 ppm and trichloroethene (TCE) at a
concentration of 3 ppm.

A subsequent investigation by the MO DNR showed minor (less than 1 ppm) TCE concentrations
in the boring for monitoring well MW-2. The groundwater samples collected did not exhibit any VOC
concentrations above detectable levels: thus, no further action was at that time deemed necessary.

Additional subsurface soil sampling was conducted in Area 1 and Area 2 and the results indicated
VOC concentrations less than 0.1 ppm and one elevated lead concentration of 1,400 ppm adjacent to Area
2

A spill of approximately 1,675 gallons of TCA occurred in early 1992 from a monorail degreaser
into the machine pit/containment sump; 1,469 gallons were recovered (i.e., 206 gallons were lost and are
attributable primarily to volatilization).

Subsequent groundwater sampling has been conducted with no appreciable differences compared
to earlier sampling efforts.
6.3 UNUSUAL SITE FEATURES

No unusual site features are listed in the supporting documentation.
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7.0 DESCRIPTION OF WORK AND HAZARD EVALUATION

7.1 DESCRIPTION OF SITE WORK

Dames & Moore Personnel will provide construction management and environmental services
related to the field work at the above mentioned site. Specifically, this will involve the following tasks:

Installation of one on-site groundwater monitoring well,

Continued quarterly sampling of the on-site groundwater monitoring wells;

Removal of the impacted soil in an area of elevated lead concentrations; and,

Installation of additional soil borings to assess rate and extent in an area where VOCs are present
in the soil.

Decontamination will be conducted in accordance with procedures outlined in Part II Subsection
7.0 - Decontamination. Tool decon will be conducted with Alconox and/or hexane as prescribed.
Disposable tools will be used wherever applicable.

Drilling investigations will be conducted in accordance with Part II Subsection 10.3 - Drilling
Safety.

Excavation activities will be conducted in accordance with Part II

Subsection 10.4 - Excavation, in general. For the purposes of this project, Dames & Moore employees
will not enter excavations.

Dames & Moore employees will be prohibited from entering confined spaces under this Health
and Safety Plan.
7.1.1  Work Limitations
In general, field work will be conducted during daylight hours only. At least two
personnel will be in the field at all times. The Project Manager or Division Health and Safety Manager

must grant special permission for any field activities conducted beyond daylight hours.

7.2 WASTE TYPES POTENTIALLY ENCOUNTERED

Liquid: X Solid: X Sludge: Gas:
Vapor:X
The individual soil and/or groundwater contaminants found in previous investigation are listed
below:
° Lead
° Trichloroethene (TCE)
L 1,1,1-Trichloroethane (TCA)
° VOCs
Health and Safety Plan
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7.3 CHARACTERISTICS OF WASTE

Corrosive: Ignitable: X
Volatile: X Toxic: X
Unknown:

Radioactive:
Reactive:

7.4 CHEMICAL AND PHYSICAL PROPERTIES OF HAZARDOUS SUBSTANCES

The exposure limits, recognition qualities, acute and chronic effects, and first aid treatments for
hazardous chemicals expected to be found at the site are presented in Tables S7-1 (Exposure Limits and
Recognition Qualities) and S7-2 (Health Hazards and First Aid).

7.5 INITIAL LEVEL OF PROTECTION

This project will be conducted using the following initial level of protection:

Level A LevelB__ LevelC____

Level of Protection

Level D X

Protective Equipment Ensemble

D Coveralls or work clothes

Impermeable coveralls required when in
contact with waste materials:

-PVC, or

- Polycoated Tyvek

Work gloves (as needed)

Impermeable gloves and inner gloves
required when in contact with waste
materials:

- PVC (inner)

- Nitrile (outer)

Safety boots, leather, steel toe

Safety glasses
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contact with waste materials to protect
leather work boots

-or-
16 inch PVC boots with steel toe and shank
for extended contact



. Splash goggles required for incidental eye
contact with liquid chemicals or
contaminants

Hard hat

Hearing protection when in proximity to heavy equipment or
other noise generating sources

Orange safety vest

C Air purifying respirator (half face or full face) with HEPA,
Organic Vapor/Acid Gas cartridges

Chemical resistant coveralls

. PVC, or
. Saran disposables
Hard hat

Inner and outer chemical resistant gloves (PVC inner and
Nitrile outer)

16 inch PVC boots with steel toe and shank, or

. Leather boots, steel toe with rubber outer
boots

Full face air purifying respirator with combination
HEPA/Organic Vapor/Acid Gas cartridges

Hearing protection when in proximity to heavy equipment or
other noise generating sources

- Orange safety vest

The types of monitoring instruments used, as well as the action levels to upgrade personal
protection are shown on Table S7-3, Hazard Monitoring Methods, Action Levels, and Protective
Measures.

7.6 SITE CONTROL

To prevent the accidental spread of contaminants, as a minimum, three zones will be delineated
on the site:
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Exclusion Zone (EZ)

Contamination Reduction Zone (CRZ)

Support Zone (SZ)

The exclusion zone(s) will encompass the
drilling locations and areas where remedial
excavation will take place. Each area will be
demarcated with red "DANGER - DO NOT
ENTER" barrier tape. Only authorized
personnel may enter this area wearing the
specified level of protection.

The contamination reduction zone will
consist of a lane into and out of the EZ which
will adequately accommodate
decontamination station(s) as necessary.
Access and egress for each EZ will only be
allowed through the CRZs. Only authorized
personnel wearing the specified level of
protection may enter this area.

The support zone will be located beyond the
CRZ and will include the remaining portions
of the site. No specific project-related
personal protective equipment (PPE) is
required in this zone.

Refer to Part II Subsection 4.0 for additional details.

7.7 SUMMARY OF OVERALL HAZARD

Serious: __
Low:

Health and Safety Plan

Moderate: X

Unknown:

Modine Manufacturing Company - Final Closure of Interim TSD Facility

Camdenton, Missouri
May 31, 1995

S-10



7.8 HAZARDS ANALYSIS FOR SITE TASKS

7.8.1 Chemical Hazards

Low levels of contaminants listed in Subsection 7.3 may be present in soils and
groundwater.

7.8.2  Fire and Explosion Hazards

The potential for encountering soils saturated with product or free liquid contamination
is low; consequently, the fire and explosion hazard is low for this project.

Nonetheless, all possible sources of ignition should be eliminated within the Exclusion
Zone.

Gasoline and LP gas are very flammable and, if used, must be handled safely. Most fuel
gases and vapors are heavier than air and may accumulate in low lying areas under certain
conditions.

7.8.3 Physical Hazards

Physical hazards such as slips, trips, and falls may occur. Workers must walk cautiously
at a site to avoid tripping, especially when uneven terrain is present. Falls are more serious when
they occur from heights. Extra precautions must be taken if guardrails or railings are absent.
Ladders used for access to a high place should be securely lashed or otherwise fastened at the top
to prevent sliding and the feet must be on a firm and level base. Workers can be struck by
vehicles used at a site. While driving in reverse, the operator usually has a more limited field of
view than while driving forward and must observe extra caution. Such vehicles must be equipped
with a backup alarm to warn workers that the vehicles are moving in reverse.

Material Handling: Accidents in manual handling of materials are primarily the result
of unsafe working habits--improper lifting, carrying too heavy a load, incorrect gripping, or
failing to wear personal protective equipment. These may be avoided by testing the weight of an
object before attempting to lift and carry it. If it is too heavy, get help, and if possible, use
mechanical lifting aids. The proper method for lifting is:

° Get a good footing.
° Place feet about shoulder width apart.
° Bend knees to pick up load. Never bend from waist.
° Keep back straight.
° Get a firm hold. Grasp opposite corners of the load, if possible.
. Keep the back as upright as possible.
° Lift gradually by straightening the legs--don't jerk the load.
° Keep the weight as close to the body as possible.
° When changing directions, turn the entire body, including the feet.
] Don't twist the body.
Health and Safety Plan
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7.8.4 Biological Hazards

Biological hazards may include venomous snakes, insects, animals (rabid) and allergenic
plants. Section 13.0 of Part II should be reviewed by site personnel prior to beginning work.

7.8.5 Electrical Hazards

Utility clearance will be performed prior to any soil penetration activities. The work area
will be inspected to verify no possibility of contact with overhead utilities. A buffer zone of at
least 20 feet from overhead utilities must be maintained.

Any electrical power tools must be connected to GFCI (ground fault circuit interrupter)
protected circuits. All power cords must be inspected for damage prior to use.

7.8.6 Heat Stress

Exposure to high temperatures may occur during field activities. Precautions will be
implemented by the SSO as per Part II, Section 10.2. Monitoring procedures as described in Part
II, Section 10.2 shall be implemented as required.

7.8.7 Noise Hazards

Hearing protection is required for work performed adjacent to operating heavy equipment
or other noise generating sources.

7.8.8 Other Hazards

Dames & Moore staff shall stay out of the operating range of any heavy equipment on
site. The "operating range" is defined as the swing zone plus 25 feet. Entry into the operating
range is allowed only after the operator's attention has been gained and all buckets or extensions
have been grounded.

Dames & Moore employees will not enter any excavations or confined spaces for the
duration of this project. Any sampling of soils within areas which have been excavated deeper
than 4 feet will be done from the excavator bucket after the operator has grounded the bucket and
given authorization for personnel to approach his machine.

Dames & Moore employees will be required to wear orange reflective safety vests when
in close proximity to roadways and operating heavy equipment.

7.9 HAZARD COMMUNICATION

The following chemicals will be used on site for this project. Material Safety Data
Sheets (MSDSs) are attached to this plan.

Acetone

Health and Safety Plan
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Alconox

Hexanes

Isobutylene

Trisodium Phosphate Dodecahydrate
Ethanol

Nitric Acid

Portland Cements

Other Chemicals To Be Used:

7.10 HAZARDOUS MATERIALS SHIPPING

The shipping of identified hazardous materials shall be done in accordance with Part IT Section

14.0 - Hazardous Waste Shipping.

Health and Safety Plan
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8.0 EMERGENCY INFORMATION

8.1 EMERGENCY CONTACTS

Telephone No.

Contact Person or Agenc

Police Local 911

Fire Local 911

Ambulance Local 911

Hospital Lake of Ozarks 314-348-3181
General Hospital

Poison Center

314-348-3181

Client Contact Tom Sanicola 414-636-1200
D&M Office Project Manager Dan Price 417-881-3927
D&M Office Safety Coordinator Elaine Radichel (STL) | 314-993-4599
Division H&S Manager Thomas M. Covilli, (314) 993-4599
CIH or Thomas G.
Natsch, CIH (Alt.)
Firmwide H&S Director Dr. Gary Krieger (303) 294-9100

8.2 LOCATION OF SITE RESOURCES

Water Supply: Hauled on-site if not available.

Telephone: Mobile cellular telephone required if onsite access is not available.

Toilet: Local, readily available toilets will be used if facilities on-site are not available.

8.3 LOCATION OF HOSPITAL/CLINIC

Lake of Ozarks General Hospital

From site, take Dawson Road north to Missouri Highway 5; turn right toward Camdenton; turn

left at U.S. Highway 54 and proceed 12 miles to Osage Beach, Missouri; follow signs to hospital.

Health and Safety Plan
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8.4 EMERGENCY MEDICAL TREATMENT PROCEDURES AND BLOODBORNE
PATHOGEN EXPOSURES

Refer to Part II Section 3.5.4.4 for emergency medical treatment procedures due to on-site injuries
or illnesses.

For purposes of this health and safety plan, personnel fall into category B in Dames & Moore's
Bloodborne Pathogens Program, which are jobs where required tasks normally do not but could involve
exposure to blood, bodily fluids, or tissues--for example, in the event first aid or CPR is required. If
exposure to blood, bodily fluids, or tissues occurs, Universal Precautions, such as those outlined in Part
II, 3.5.4.5 should be followed to minimize the chance of contracting disease.

OSHA required Bloodborne Pathogens Infection Protection Packs are required on-site for the
duration of the project (available through the Office Safety Coordinator).

Health and Safety Plan
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9.0 MISCELLANEOUS

9.1 POSTING OF OSHA POSTER FOR PRIVATE INDUSTRY FORM (Form 8)

Required  Not Required X

9.2 ADDITIONAL REQUIRED EQUIPMENT TO BE TAKEN INTO FIELD

First aid kit (with eye wash)

OSHA-required Bloodborne Pathogens Infection Protection Packs (available through the
Office Safety Coordinator)

Instrumentation as specified in Section 9.3 below

Equipment calibration gas/supplies

Orange reflective vests

Barricade tape

Fire extinguisher - 51b ABC

Decon supplies (Alconox, wash tubs, brushes, containers for waste)

9.3 INSTRUMENT CALIBRATION

PID (HNu with a 10.2 ev lamp): Required X  Not Applicable
Explosimeter: Required __ Not Applicable X
Oxygen Meter: Required __ Not Applicable X
Dust Meter: Required _ Not Applicable X
Other (specify): None

9.4 WORKER TRAINING RECORDS

Worker Training Records are required on site. These records are also on file in the Dames &
Moore Sacramento, California office.

9.5 FIELD FORMS TO BE USED

Copies of the following forms will be completed in field:

Form 1
Form 4
Form 5
Form 6
Form 9

Subcontractor Statement of Compliance Form
Equipment Calibration Log Form

Air Monitoring Data Form

Site Safety Briefing Form

Plan Acceptance Form

Copies of the following forms will be available with the HSP:

Form 2
Form 3

Bloodborne Pathogens Incident Evaluation Form
Accident/Exposure Report Form

Form 10  Plan Feedback Form (Optional)

Health and Safety Plan
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9.6 CONFINED SPACE ENTRY PERMIT

Confined space entries will not be allowed by Dames & Moore employees for the duration of this
project.
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TABLE S7-1
EXPOSURE LIMITS AND RECOGNITION QUALITIES

Exposure Standards Recognition Qualities
TLV/PEL (a) STEL (b) IDLH (c) Skin Odor/ LEL (d) Ionization
COMPOUND (ppm) (ppm) (ppm) Designation Threshold (%) Potential
(ppm) (ev)
Lead 0.05* - 700 - varies - -
Trichloroethylene 50.0 200 1,000 - 28 8.00 945
* mg/m’
: Recommended Exposure Limit (Leung, 1988)
+ ficc
+! 1 f/cc over 30 minutes
! Ceiling
(a) The more stringent of either the Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) or the American Conference
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV).
(b) Short Term Exposure Limit - 15 minute exposure.
(c) Immediately Dangerous to Life and Health.

(d) Lower Explosive Limit.



TABLE S7-2
HEALTH HAZARDS AND FIRST AID

Compound Routes of Entry Eye Irritation Symptoms Target Organs

Lead Ingestion Yes Weakness, lassitude, insomnia, facial pallor, Gastrointestinal tract, central nervous
Inhalation anorexia, low weight, malnutrition, system, kidneys, blood, gingival tissue
Contact constipation, abdominal pain, colic, anemia,

tremors, encephalopathy, hypotension

Trichloroethylene Ingestion Yes Headache, vertigo, visual disturbance, tremors, Respiratory system, heart, liver, kidneys,
Inhalation somnolence, nausea, vomiting, dermatitis, central nervous system, skin
Contact cardiac arrhythmia, paresthesia, carcinogenic

NOTE: General First Aid Treatment

Eye: IRRIGATE IMMEDIATELY
Skin: SOAP WASH PROMPTLY
Inhalation: MOVE TO FRESH AIR

Ingestion: GET MEDICAL ATTENTION



TABLE S7-3
HAZARD MONITORING METHODS, ACTION LEVELS, AND PROTECTIVE MEASURES

Hazard Monitoring Method Action Level Monitoring Schedule Protective Measures
Organic vapors PID Up to 5 ppm above background Periodically (every 30 minutes) during invasive Level D
(with 10.2ev lamp) in the breathing zone field activities
5-50 ppm Periodically (every 30 minutes) during invasive Level C

field activities

>50 ppm Periodically (every 30 minutes) during invasive Level B or EVACUATE
field activities AREA
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FIGURES TO BE INCLUDED
PRIOR TO IMPLEMENTATION OF
FIELD WORK
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APPENDIX S-A
FIELD FORMS



FORM 1
SUBCONTRACTOR STATEMENT OF COMPLIANCE FORM
This is to confirm that the employees listed below are qualified by virtue of training and experience to

engage in field activities at located in
, in connection with the applicable

Subcontract Agreement between Dames & Moore and
dated 5 19 . Further, all said employees have been determined to be properly
trained and medically fit to perform those activities prescribed by said subcontract and to use the
respiratory protective equipment necessary to perform the job safely in accordance with 29 CFR 1910
and 1926 and any other Federal, State, or local requirements.

Employee Names

Name of Subcontractor

Signature of Authorized Subcontractor Representative

Printed Name of Authorized Subcontractor Representative




FORM 2
BLOODBORNE PATHOGENS INCIDENT EVALUATION FORM
Employee Name:

Office/Location:
Date: Time: am./p.m.

Circumstances: Supervisor's Assessment of the Following Control Measures Used at the Time of
Exposure (see definition below):

Route of Exposure:

Engineering:

Work Practice:

Personal Protective Equipment:

Reason for Failure of the Control Measures or Failure to Comply with Recommended Protective Measures:

Measures Taken to Minimize Reoccurrence of Incident:

Supervisor's Signature:

Definitions:

Exposure Incident: a specific eye, mouth, other mucous membrane, non-intact skin, or parenteral contact with blood or other potentially infectious
materials that result from the performance of an employee's duties.
Engineering Controls: controls (e.g., sharps, disposal containers, self-sheathing needles) that isolate or remove the bloodborne pathogens hazard
from the workplace.
Work Practice Controls: controls that reduce the likelihood of exposure by altering the manner in which a task is performed (e.g.,

prohibiting recapping of needles by a two-handed technique).
Personal Protective Equipment is specialized clothing or equipment worn by an employee for protection against a hazard. General work

clothes not intended to function as protection against a hazard are not considered to be personal protective equipment.




FORM 3

ACCIDENT/EXPOSURE REPORT FORM

EMPLOYEE NAME DATE OF BIRTH

HOME ADDRESS PHONE NO.

SEX: [OMALE OFEMALE JOB TITLE SOCIAL SECURITY NO.

OFFICE NO. OFFICE LOCATION DATE OF HIRE

HOURS USUALLY WORKED: HOURS PER DAY HOURS PER WEEK TOTAL HOURS WEEKLY

WHERE DID ACCIDENT OR EXPOSURE OCCUR? (INCLUDE ADDRESS)

COUNTY ON EMPLOYER'S PREMISES? O YES ONO

WHAT WAS EMPLOYEE DOING WHEN INJURED? (BE SPECIFIC)

HOW DID THE ACCIDENT OR EXPOSURE OCCUR? (DESCRIBE FULLY)

WHAT STEPS COULD BE TAKEN TO PREVENT SUCH AN OCCURRENCE:

OBJECT OR SUBSTANCE THAT DIRECTLY INJURED EMPLOYEE:

DESCRIBE THE INJURY OR ILLNESS PART OF BODY AFFECTED

NAME AND ADDRESS OF PHYSICIAN

IF HOSPITALIZED, NAME AND ADDRESS OF HOSPITAL

DATE OF INJURY/ILLNESS TIME OF DAY

LOSS OF ONE OR MORE DAYS OF WORK? YES/NO IF YES - DATE LAST WORKED

COMPLETED BY (PRINT) SIGNATURE

TITLE DATE

Immediately upon learning of the incident, an Accident/Exposure Report Form must be completed by the supervisor or Site Safety Officer and the injured
person(s) for submittal to the Project Manager and Office Safety Coordinator. The completed report must then be immediately transmitted to the Regional
H&S Manager and the firmwide H&S Director.




FORM 4

EQUIPMENT CALIBRATION LOG FORM

PROJECT NAME: INSTRUMENT:
PROJECT NUMBER: SERIAL NUMBER:

PERFORMED/ CALIBRATION INITIAL CORRECTED | BATTERY MAINTENANCE AND REPAIR
CALIBRATED STANDARD * READING * READING * CHECK
BY (Y/N)

*Specify Units




FORM §

AIR MONITORING DATA FORM

PROJECT NAME: INSTRUMENT USED: PROJECT NUMBER ::
SAMPLES BY:
DATE: CALIBRATION DATE:
FIELD ACTIVITIES:
BACKGROUND LEVEL: LOCATION:
SAMPLE TIME DURATION LOCATION READING COMMENTS
NUMBER (MINUTES) (PPM)

1

N [N [ AW




FORM 6

SITE SAFETY BRIEFING FORM

PROJECT NAME PROJECT NUMBER

DATE START TIME COMPLETED

SITE LOCATION

TYPE OF WORK (GENERAL)

SAFETY ISSUES

TASKS (THIS SHIFT):

PROTECTIVE CLOTHING/EQUIPMENT:

CHEMICAL HAZARDS:

PHYSICAL HAZARDS:

CONTROL METHODS:

SPECIAL EQUIPMENT/TECHNIQUES:

NEAREST PHONE:

HOSPITAL NAME/ADDRESS:

EMERGENCY RESPONSE PLAN REVIEW INCLUDING EMERGENCY EVACUATION ROUTE:

SPECIAL TOPICS (INCIDENTS, ACTIONS TAKEN, ETC.)

ATTENDEES

PRINT NAME
SIGN NAME

MEETING CONDUCTED BY:




FORM 9

PLAN ACCEPTANCE FORM

INSTRUCTIONS: This form is to be completed by each employee to work on the subject project work
site and returned to the Office Safety Coordinator (OSC) prior to site activities.

Project Name:

Project Number:

Date:

[ represent that I have read and understand the contents of the above Plan and agree to perform my work in
accordance with it.




Project Name:

FORM 10

PLAN FEEDBACK FORM

Project Number:

Date:

Problems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:




ACGIH
°C
CFR
Cdal
DHHS
EPA
°F

GC
GQAP
HSM
ID #
IDLH
LEL
mg/m’

NIOSH
0sC
OSHA
PBK
PDS
PELs
PID
PPE
ppm
QAP
pm
SA
SSO
TWA

APPENDIX S-B

ACRONYMS AND ABBREVIATIONS

American Conference of Governmental Industrial Hygienists
Degrees Celsius

Code of Federal Regulations

Combustible gas indicator

Department of Health and Human Services
U.S. Environmental Protection Agency
Degrees Fahrenheit

Gas chromatography

Generic Quality Assurance Plan

Health and Safety Manager

Identification Number

Immediately Dangerous to Life and Health
Lower explosive limit

Milligrams per cubic meter

MilliRoentgen

National Institute of Occupational Safety and Health
Office Safety Coordinator

Occupational Safety and Health Administration
Playback

Personnel Decontamination Station
Permissible Exposure Limits

Photoionization detector

Personal Protective Equipment

Parts per million

Quality Assurance Plan

Revolutions per minute

Shift-average

Site Safety Officer

Time-weighted-average
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Lo

Material Safety Data Sheet No. 674
from Senium's Reference Collection ISOBUTYLENE

Genium Publishing Corporation
1145 Caal Issued: November 1988

Sceet
Schenecaady, NY 19303-1836 USA
(518)377-285S GEMUM PUBLISMNG CORP.

SECTION 1. MATERIAL IDENTIFICATION ' 27

Material Name: 1SOBUTYLENE
&

Description (Origin/Uses): Obuained {rom refipery sieams by abscrptioz o8 £5% sulfuric acid (H,SO,)
259°F (15°C). Used primarily o produce diisoburyleze, irimers, butyl rubber, md other polymers; 2ls3
used 1o produce asuioxidants for foods, plastics, 10d packagisg food suppleents. NFPA

" ; HMIS
Otder Designationss Isabutene; 2-Methylpropeae; gmBurylm:C&-C(CH,),:CASNc. 0115-11-7 !F-I l R1
Magufacrurers Contact your supplier or diswibutor: Consult the latest edition of the Chemicaiweek RO 3_; 1
Buyers’ Guide (Genium ref. 73) for a listof supplicrs- ey K4
SECTION 2. INGREDIENTS AND HAZARDS T EXPOSURE LIMITS
Isobutylese, CAS No. 0115-11-57 Gl OSHA PEL
Nooe Established
ACGIH TLV, 1983-39
Nope Established
NIOSH REL
Nesze Esublished
Toxicity Data®
Rat, Izhalation, LC,: €20 g/=* (4 Hm3)
_ N Mouse, lahalaucz, LC,: 415 g/’ (2 Hn)
eMozitar NIOSH, RTZLS (UD08S0000), fer widitional dau.

SECTION 3. PHYSICAL DATA

Boilng Point: -19.6°F (-6.9°C)

Melting Point: -20°F (-140°C)

Vapor Dezsity (Alr=1):' 1.9

Specific Gravity H,0=1): Q2 0.6

Appearance and Odor A coloriess, exzezely flacm=able gas; odor 20t listed.

Molecular Weight: 56 Gms/Moie
Solubility o Water (%): Izsoluble®
% Volatile by Yolume: 100

s1sobutyleze is very soluble iz aleshol ether, and sulfuric acid.

SECTION 4. FIRE AND EXPLOSION DATA

Fiash Point® T Autoigniton Temperature: 865°F (465°C) | LEL: 1.3% vv | UEL: 9.6% viv
Extinguishing Media: Isoburyieae gasis &2 exre=ely lam=able gas that has 1 subsusual explosive air-gas rapge. For isobutylese fires,
the recs=mended fire-fighting lechzique is 1o sop the flow of gas instzad of extizguishisg the {ire. If the Names e extisguished and te
isobutyleoe gas conunues 0 escape OF Jeak. an explosive air-gas =ixture cao form quickly azd igsite without warizg. A resultisg expiosion
could cause greater damage than tiat which would be caused by allowisg the fire 1o burz iself out If the fire =ust be extinguished b allow
safe access 0 shulofl vaives, recommezded extinguishicg ageats include CO, zd dry chemical. Ususual Fire or Explosion Hazardss In
many cases, the preferred suategy s © allow the flames 10 contisue 10 burz aod 10 el the surroundings With water spriy 1o prevest ignitios
of searby combustibles. Iscbutyiese gas is heavier thas air and cxa eollect in low-lyizg, confined rpaces. Poteatially explosive ar-gas
mixtures are especially likely t buiid up i such 13 area., 30 €3LeT it With exTee caulion whether or ot it is preseatly isvolved o a fire.
Possible sources of igaition must ot be brought iato any area suspected of costining substantial copesnations of iscbutyleze gas. Special
Fire-fighting Procedures: Wearz self<oouined breathing apparatus (SC3A) with a full faczpiece operated in the pressure-dexand or
potitive-pressure Dode.

* Sax (Gesium ref. 6) reports a flash poist of -105°F (-76°C] for iscbutylese.

SECTION 5. REACTIVITY DATA

Stability/Polymerization: Isobutylése suble ig closed, pressurized copuainers duning routise CperaLons il oD Lempenle.
Hazardous polymerizalion canaol occur. Chemical Incompatibilitiess Iscbutylene can react dasgerously with sgoog oxidizing Dawenials.
Copditons 1o Avoid: Prevent exposing isobufyieae 1o any source of ignition such as am opea flame, sparks, lighted wbaczo producs, o
geam lives. Hazardous Products of Decompasition: Isobutyiese fires can produce toxic gases such as carbon mozozide (CO) or lower-
woleculas-weight hydrocarbons. Commentss The exgeme flam=ability of isobutylese meass that agy reactions igvolvizg this mawnal
including ooshazardous opes, must be perfl ormed carefully iz order o prevest fires and/or explosions.

SECTION 6. BEALTH HAZARD INFO RMATION
Carcinogenicity: Isobutyleae is zot listed a3 2 carcisogen by the NTP, IARC, oz OSHA. )
Summary of Risks: Isobutylese is 2 sisple asphyziaot As such it will Dot cause sigzificant physiological respozses, but it cas dxfpla“ the
minimum required atmospheric oxyges level. Significant displaczest by isobutylene results iz an oxyges-deficient atosphere with oo

adequale warnisg properties. Asphyxiation {atalities cag occur especially in confined, low-lyizg, poorly veatilated spaces because isobury-




No. 8§74 ISOBUTYL=Ns 11788

SECTION 6. HEALTH HAZARD INFORMATION. cont.

lene gas is almost twice 13 dense aS 1ir jtelf (see sect 3). Medlcal Conditions Aggravated by Long-Term Erpo‘ntr:: None repornied,
Target Orgauss Nooe reporied. Primary Eatry: [phalauos. Acute Effects: Ipitial symploms of the effects of sizple asphyzxiaat

causes faulty judgmest, depression of all seasations, rapid fatigue, a0d emotional insubility. As the asphyzia coptinues, DaUsLs; Yomit-
ing; prosgation; loss of consciousoess; axd, fisally, cosvulsices; deep comz; and death ca3 ocsur. Chroale EfTects: Nooe reporied.
FIRST AID: Inbalation. Would-be rescuers need 1o be copeerned about their ows safety whez ealering confised, poorly vesulawed,
oxygen-deficicnt meas. Self-copuioed breathing equipmest Dust be readily available for rescuers. Sltion standby workess outside the
immediate ares 3o that they c3 sumrmoxn additiozal help if it is peeded. Remove the exposed person 1o fresh air; resiore a0d/cr support
his or ber breathing 15 needed. Have qualified medical persopzel adzminister oxygpes as required. Comments: The exgeme fammability

' guses are rapid respiratios and air husger, diminished meaal alertaess, 10d impaired muscuia cocrdization. Continuing lack of oxyges

floodlights that must be lowered inta enclosed areas for rescue operations Tust be explosios proof. Obwin this equipest befare my
emergeacy occurs d make it sccessible Lo emergeacy-response persozpel. Get medical belp (12 plant, paramedic, community) for
all expasures. Seck prompt Dedical assistance for further geatdeat observatios, and support afies first md.

l of iscbatylene gas warrzots spesial atleaton even duriog rescue operations. Rescue persongel must oot soke. All emergescy lamps asd

i

tSECHON 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

SpUVLeak: Treat any isobwyiene gas leak as an emergency. If the leaking gas has 3ot yet igpited, use water spray (o direct flamzmable gas-
air mixmres away from sources of ignition. Extinguish all sources of ignition as quickly a3 possible; however, if the leakisg gas is burning,
do pot aempt 1o extinguish the flames until the source of the isobutylene gas is Jocated and sesled. Otherwise, flammable isobutyleae gas-
air mixmures cam explode without warning 2od cause widespread damage that =ight 20t have occurred if the origizal {ire had bees allowed
10 burs jtself out If it is pecessary 1o extinguish iscbutyleae flames i order 1o gain access 0 2 shuto(T valve, use dry chemical or caron
dioxide as extisguishizg agests. Waste Disposal: Cazuct your supplieror 3 liceased contracior for denaded recommendations. Follow
Federal, suate, xd Jocal regulations.

OSHA Designations

Air Contazinamt (29 CFR 1910.1000 Subpant Z): Not Listed

EPA Designations (40 CFR 302.4): Not Listed

SECTION 8. SPECIAL PROTECTION INFORMATION

1
!

Respirator: Follow CSHA respuator rzguiations (29 CFR 1910.134). For emergeacy or sorrouline operatiozs (leaks or clexning reaclr
vessels and storage anks), wear 18 SC3A. Warning: Alr-purifying respirawors will aod protest workers ia oxygea<deficiest amosphers
which lack warsisg propenties; o work i them safely requires itz SC3A be worz. Ventilation: [zstal] and operate geaeral and local
mazimum, explosico-proaf veatilation sysiems powerful czough 10 maintais airborse levels of this Danal below the lower expiosive L=t
cited in section 4. Local exhzust vestilauon is preferred decause if prevesys dispersion of the contamizant isw the geaeral work area By
eliminating it at its source. Cozsult the latest edition of Geaivm reference 103 for dewijed recommesdatons. Safety Stations: Make szer-
gency eyewash sations, safety/quick-dreach showers, 12d washing facilities available iz work arzas. Contaminated Equipment: Cosuct
leases pose a special hazard; soft lezses may absors imunts, an¢ 11l lenses concearate them. Do not wear coptact lenses i a8y work area.
Comments: Praciice good persozal hygiese; always wash thoroughly after using Lhis material and before eating, drinkicg, smoking, usiog
the toilet, or applying cosmetics. Kesp it off your clothiag 10d equipment Avoid tapsferming it o your hands 1o your Douth while eauzg,
drinking, or smokizg. Do nof eat, drnzk, or smoke iz agy work area Do oot inhale isoburylese vapar.

"SECTION 9. SPECIAL PRECALUTIONS AND COMMENTS

Storage/Segregation: Siore 1soburyleae = closed, pressurized coswupers is 3 cool, 4ry, well-vestilated Tea away froz scurces of igruuoz,
| combustible =aterials, and suoog oxidizers. Protest conuiners frerz physical daszage. Engineering Controls: Make sure all esgizesnisg
sysie=s (producuon, Tapsporation) ars of =aximum explesion-proof desigs. Elecicaily grousd and bond all cosuizers, pipelizes, i,
used in shipping, Tamsfermizg, "eacting, productios, and sarzpling operatiozns to prevest sutic sparks. Comments: Isobutyiese is an
exmezely expiosive and lammable gas. It Dust 2ot be exposed 1o apy possibie source of ignilics in work or storage areas.

Traosportation Data (49 CFR 172.101-2)

DOT Shipping Name: Liquefied Pegoieum Gas.

DOT Hazard Classs Flammable Gas.

ID Noa. UN10SS

DOT Labei: Flammable Gas

DOT Packaging Requirements: 49 CFR 173.304, 314,315
DOT Packaging Exceptions: 49 CFR 173306

MO Shipping Name: Isobutylese

T™MO Hazard Class 2.1
MO Labeiz Flamzmable Gas

Referencess 1. 6. 34-94, 116, 117, 120, 12Z.

gmesis 2 b U swiadiliy of iafor=alos herus (oF purmiasers RS LE Prepared by Pl Igce, BS

ascsstaniy purchmer's nsponsibilly. Therefore, athaugh reasosable case Ms.
iz akea is te presarauos of such isformmics, Geswm Palintsg Corp Industial Hygiene Review: DI Wilson. CIH
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY. NY 12303-1838 Usa
(518) 377-8855

GP

GINIUM PUBUSHING CORP.

No.

&3

TRISODIUM PHOSPHATE

DODECANYD?ATZ

Date Noveaber 1978

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: TRISODIUM PHOSPHATE DODECAHYDRATE
ESCRIPTION: Crystallizes {rom water as Na3P04.12H20 and can exisc as

foras, depending on processing,

ER DESICNATIONS: TSP, Trisodium Orthoghosphutc,
Sodium Phosphate, GE Material D4K1l, ASTM
ACTURER:

Available from several suppliers, {ncluding TMC
Stauffer Chemical Co., and Olin Corp.

Sodium Phosphate,

and as the anhydrous salt.
Tribasic, Teriary

D538, Cas{ 007 601 549
Corporation,

several hydrate

Monsanto %o.,

HAZARD DATA

SECTION I1. INGREDIENTS AND HAZARDS x

rrisodium Phosphate (as Na3PO4.12H20) >97

#Under OSHA inert dust limits it can be assumed that air-
borne particulate, not othervise controlled, is limited
to a maximum of § mg/kg of respirable dust; hovever. -this{
level may not be adequate toO prevent {rritation vith this

No TLV established”

(Na3P04.12H20)
Rat, Oral
LDgg 7400 mg/kg

material,

SECTION 111. PHYSICAL DATA

-11 H0 at 100 C.

Boiling point
(decomposes)

Specific gravity (20/4C) —=====— 1.62
pH of 1% water solutionm at 25 C - cal2

380.1

Melting peint, deg C — »73.3 (dec) Molecular weight

Solubility, g/100g 00:

at 0 C 1.5 .
ag 1S C - - 28.3 e § Odor: White or colorless crystalline
at 70 C == - 1857 solid (also as powder flake, granules, etc.).
No odor.
LOWER { UPPER

SECTION 1V, FIRE AND EXPLOSION DATA

Ylasn Point and Method Autoignition Temp.

Flammability Limits In Air

None

None None

Extinguishing Media:
{s non-combustible.
In a fire situation at high temperature phosph
fumes. Firefighters should use self-contained breathing apparatus.

Use that which is appropriate to the surrounding fire;

ates can emit highly toxic phosphorus oxide

this material

SECTION V. REACTIVITY DATA

This material is a stable alkaline solid at room temperatuce.

"dous polymerizatiom.

It {s incompatible vith acidic materials.

It does not undergo hazar-

Capyrgt O (984 Conbn

Pebfishing Carparuttoe-
m_ﬂ—ﬂ“w—ﬁ-‘_hpﬂ

GENIUM PUBLISHING



SECTION V1. HEALTH HAZARD INFORMATION TLV None established (See Sect 1I)

{on to the respiratory tract if inhaled as a

dust or as s solution mist. Prolonged or repeated skin contact vill {rritate the skin,

Eye concact will irritate and can damage the eyes (zlkaline attack). This material {s

low {n toxicity by ingestion, but its alkaline nature wvill irritate, injure the digestive

tract. (Trisodium phosphate {s used as a food additive; but it must be reduced in al-

kalinity before being taken into the body.)

FIRST AID:

Eye contact: Promptly flush with plenty of water for 15 minutes.

Skin contact: Wash well with scap and vater; rinse wvell with wacter.

cersists, get medical help.

Inhalation: Remove to fresh air. Get medical help if irritation persists.

Ingestion: Give 1-2 glasses of water or milk to drink to dilute; then give fruit juice
or diluted vinegar to drink. Do not induce vomiting! Immediately contact

A physician.

This alkaline material will cause irrizat

Get medical help.
If irritation

SECTION VI!., SPILL, LEAK, AND DISPOSAL PROCEDURES

For large spills, notify safety personnel. Clean-up personnel should use protection
against contact or inhalation of dust or mist. Scoop up spill for recovery or disposal
and place in a container with a 1id. Flush residues to the sever with plenty of wvater.
DISPOSAL: Scrap material can be used for neutralizing acidic vastes, or it can be buried
in an approved manner in an approved landfill. Small amounts can be flushed to the
sever if regulations permit., Follow Federal, State and local regulations for disposal.

SECTION VII1. SPECIAL PROTECTION INFORMATION

Provide general ventilation to the workplace; if dusting conditions occur, local exhaust
ventilation will be needed and a NIOSH approved dust rcspirator may be required.

The use of rubber or plastic gloves and chemical safety glasses with side shields is
recommended for handling this material. An apron ray also be desirable to prevent con-

tact with clothing, especially where solutions are involved.
Provide eyevash station near to the vorkplace where this material is used; a safety shoueJ

23y also be needed where large amounts of solution are prepared or used.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
Store this material in tightly sealed containers in a clean, dry, ventilated area. Pre-

vent physical damage to containers.
Avoid contact with the body and inhalationm of dust.
Note that anhydrous trisodium phosphate and lower hydrates are more alkaline on a weight

basis than n;,ro“.1znzo.

APPROVALS: ;,{;’;' AW '),«..7\_/
DATA SOURCE(S) CODE: 1,2.4=7,12.15 Industrial Hygie ﬂ
A‘—s.vuun-vd"".mlw-— 'né s‘fetl w
Dot s e Tove S et o e rews. | COTPOTatE Nedical .
'-"; --‘-.-'n -mvm"-”-» Scaff 'J f f”~ L
it —_ D>t YA -a«m o)
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o PAGE:T 2
04/18/94 ACCT:  192095-01
bare. 4 PO NBR: 02492-014-5388

INDER: 01811070264 CAT ®0: A206C212

WATER, DAV CAEMICAL OR SODA ASH
(1090 EMERGENCY RESPONSE GUIDEROOK, DOT P $0800.5).

FOR LARGER FIRES, FLOOD AREA WilH WATER FROM A DISTANCE
(1990 EMERGENCY RESPONSE QUIDESOOX, DOV P §800.8).

FIREF IGHTING:
MOVE CONTAINER FROM FIRE AREA IF YOU CAN DO IV WITHOUT RISK. APPLY COOL ING

WATER TO SIDES OF CONTAINERS TMAT ARE EXPOSED 1O FLAMES UNTIL WELL AFTER FIRE
1S OUT. STAY AWAY FROM ENDS OF TANKS. FOR MASSIVE FIRE IN CARGO ARLA, USE
UNMANNED HOSE HOLDER OR MONITOR NO22LES; IF THIS 1S IMPOSSIBIE, wWiTHORAW FROM
AREA A:gczfl FIRE BURN (1990 EMERGENCY RESPONSE GUIDEBOOK, DOV P 5800.5,
GuIDE 44).

USE FLOODING AMOUNTS OF WATER AS FOG. COOL CONTAINERS WITH FLOODING AMOUNTS
OF WAVTER, APPLY FROM AS FAR A DISVANCE AS POSSIBLE. AVOID BREATHING CORROSIVE
z:Polll:‘.; KEEP UPWIND. CONSIDER EVACUATION OF DOWNWIND AREA IF MATERIAL IS

an .

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.100:
OXIDIZER

DEPARTMENT OF TRANSPORTATION LABSEL ING REQUIREMENTS 49 CFR 172.10) AND
SUBPART E:
OXIDIZER AND CORROSIVE '

DEPARIMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49 CFR 17).268
ENCEPTIONS: NONE

Toxicivy

NITRIC ACIOD:
TOXICITY DATA:
ANHYOROUS: 110 MG/KG UNREPORTED-MAN LDLO; 430 MG/KG ORAL -HUMAN LDLO;
REPRODUCTIVE EFFECTS DATA (RTECS).
MOMOHYDRATE: NO DATA AVAILABLE.
TRIHVORATE: MO DATA AVAILABLE.
CARCINOGEN STATUS: NONME.
LOCAL EFFECTS: CORROSIVE- INHALATION, SHIM, EVES, INGESTION.
ACUTE TORICITY LEVEL: INSUFFICIENT DATA.
VARGET EFFECIS: MO DATA AVAILABLE.
AT INCREASED RISK FROM ENPOSURE : PERSONS WITH IMPAIRED PULMONARY FUNCTION,
PRE-EXISTING EVE AND SKIN DISORDERS.

HEALTH EFFECTS AND FIRST AlID

INHALATION:
NITRIC ACID:
CORROSIVE. 100 PPM IMMEDIATELY DANGEROUS TO LIFE OR HEALTH.

ACUTE EXPOSURE - INHALATION OF ACIDIC SUBSTANCES MAY CAUSE SEVERE RESPIRATORY
IRRITATION WiTH COUGHING, CHOXING, AND POSSIBLY VELLOWISH BURNS OF THE
MUCOUS MEMBRANES. OTHER INIVIAL SYMPTOMS MAY INCLUDE DIZ2ZINESS, HEADACHE,
NAUSEA, AND WEARNESS. PULMONARY EDEMA MAY BE IMMEDIATE IN THE MOST SEVERE
EXPOSURES, BUT MORE LINELY WILL OCCUR AFIER A LATENT PERIUD OF S5-72 HOUKS.
THE SYMPTOMS MAY INCLUDE TIGHTMESS IM THE CHEST, DYSPNEA. DIZZINESS,
FROTHY SPUTUM, AND CYANOSIS. PHVYSICAL FINDINGS MAY INCLUDE HVPOTENSION,
WEAR, RAPID PULSE, MOIST RALES, AND HEMOCONCENIRATION. IN NON FATAL CASES,
COMPLETE RECOVERY MAY OCCUR WITHIN A FEW DAYS OR WEEKS OR, CONVALESCENCE
MAY BE PROLONGED WITH FREQUENT RELAPSES AND CONTINUED DVSPNEA AND OTHER
SIGNS AND SYMPTOMS OF PULMONARY INSUFFICIENCY. IN SEVERE EXPOSURES, DEAIH
DUE TO ANORIA MAY OCCUR WITHIN A FEW HOURS AFTER ONSET OF THE SYMPIOMS OF
PULMONARY EDEMA OR FOLLOUWING A RELAPSE.

CHRONIC EXPOSURE - DEPENDING ON THE CONCENIRATION AND DURATION OF EXPOSURE,
REPEAIED OR PROLONGED EXPOSURE TO AN ACIDIC SUBSTANCE MAY CAUSE EHOSION OF
THE TEETH, INFLAMMATORY AND ULCERATIVE CHANGES IN THE MOUTH, AND POSSIBLY
JAW NECROSIS. BRONCHIAL LHRITATION WITH COUGH AND FREQUENT ATTACKS OF
:HONfNI:L PNEUMONIA MAY OCCUR. GASTROINMIESTINAL DISTURBANCES ARE ALSO
OSSIBLE.

FIRST AID- REMOVE FROM EXPOSURE AREA 10 FRESH AIR IMMEDIATELY. IF BREATHING

IR N N W SN e .l

- ., ., . . ]

. ON. IN R AND
PRESSURE AND ADMINISIER ORVGEN IF AVAILABLE. KEEP AFFECTED PERSON WARM AND
AV REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGENM
?NOU:)IIJ :i CINFOMD BY QUALIFIED PERSONNEL. GET MEDICAL ATTENTION
MMEDIATELY.

SKIN CONTACT:

NITHIC ACID:

CORROSIVE.

ACUTE ERPOSURE- DIRECT CONTACT wiTH LIQUID OR VAPOR MAY CAUSE SEVERE PAIN,

BUKNS AND POSSIBLY VELLOWISH STAINS. BURNS MAY BE DEEP WITH SHAKP
EOGES AND MEAL SIOwlY WITH SCAR TISSUE FORMATION. DILUTE SOLUTIONS
OF NITRIC ACID MAY PRODUCE MILD IRRITATION AND HARDEN THE EPIDERMIS
wiTHOouT DESTROYING 1T,
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DATE:  04/18/9) ACCT:  192098-0)

INDER: 01811070364 CAT mO: A208C212 PO NBA: 02482-014-8388 THYLENE DIAMING : TEMALARTORE. ANo PRESSURE INCREASE IN CLOSED CONTAINER.
THVLENE OLYCOL: FORMS SHOCK AND HEAY SEMSILIVE G1x
THYLENE IMINE - [EMPERATUNE AND PAESSURE INCREASE IN CLOSED CONTAINER.

AMINES (ALIPHATIC OR AROMATIIC): POSSIBLE IGNITION REACTION
2-AMINOE THANUL : TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
2-AMINOTHIAZOLE : EXPLOSIVE REACVION.
AMMONIA (GAS): BURNS IN AN ATMOSPHERE OF NITRIC ACID VAPOR
£MMONIUM HYDRORIDE : TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
AMMOMIUM NITRATE: FORMS EXPLOSIVE MINTURE.
ANILINE: IGNITES OM CONTACY.
ANILINTUM NITRATE: FORMS EAPLOSIVE SOLUTION
AMION ENCMANGE RESINS: POSSIBLE VIOLENT EXOINERMIC REACTION.
ANTIMUNY: VIOLENT REACIION.
AHSINE: EXPLOSIVE REACIION
ANS INE - oonon TRIBROMIDE : VIOLENT OXIDATION.
BASES: REACT
BEMNZENE : !lPtOSlv! REACVION.
BENZIDINE: SPONTANEOUS (GNITION.
BENZONITRILE: POSSIBLE ENPLOSION.
BENZOTHIOPHENE DERIVATIVES: FORMATION OF POSSIBLY EXPLOSIVE COMPOUNDS.
N-BEN2YL-N-ETHVLANILINE: VIGOROUS DECOMPOSITION.
1,4-B1SIMETHONYMETHYL12,3,9,6-TETRAMETHYLBENZENE: GAS EVOLUTION.
BISMUTH: INTENSE ENOTHERMIC REACTION OR EXPLOSION.
1,)-BIS(TRIFLUOROME THYL )BENZENE : POSSIBLE EXPLOSION.
BORON: VIOLENT HEACTION WITH INCANDESCENCE .
BOHON DECAHYDRIDE : EXPLOSIVE REACVION.
BOHON PHOSPHIDE: IGNITION REACTVION.
BRUMINE PENTAFLUORIDE: IGNITION REACTION.
N-BUTVL MERCAPTAN: IGNITION REACTION.
N-BUTYRALDEMYDE : TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
CADMIUM PHOSPHIDE : EXPLOSIVE REACTION.
CALCIUM HYPOPHOSPHITE: IGMITION REACTION.
CARBON (PULVERIZED): VIOLENT REACTION.
CELLULOSE: FOHMS EASILY COMBUSTIBLE ESTER.
CHLORATES: REACTS.
CHLORINE : INCOMPAT IBLE .
CHLORINE TRIFLUORIDE: VIOLENT REACTION.
CHLOROUBENMZENE : POSSIBLE EXPLOSION.
4-CHLORO-2-NITRUANIL INE : FORMS EXPLOSIVE COMPOUND.
CHLOROSULFONIC ACIO: VEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
COAL: ERPLOSIVE MIXNTURE.
COATINGS: MAY BE ATIACKED.
CRESOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED COMTAINER.
CROTONALDEHYDE : VIOLENT DECOMPOSITION WITH IGNITION.
CUMENE : TEMPERATURE AND PRESSURE INCREASE IN CLOSED COMTAINER.
CUPRIC NITRIDE: EXPLOSIVE REACTION.
CUPHOUS NITRIDE: VIOLEMI REACTION.
CVANATES: POSSIBLE EXPLOSIVE REACIION.
CVCLOHE RANONE : VIOLENY REACTION.
CYCLOHEXVLAMINE ;: FORMS ERPLOSIVE COMPOUND.
CYCLOPENTADIENE: EXRPLOSIVE REACTION
1.2-01AMINOE THANEBIS (TRIME IHVLGOLD): EXPLOSIVE REACTION.
DIBORANE : SPONTANEOUS IGNITION.
DI-2-BUIOXYETHYL ETHER: VIOLENT DECOMPOSIVION REACTION.
2,6-D1-1-8BUTVL PHENUL: FORMATION OF EXPLOSIVE COMPOUND.
OICHLOROE THANE : FORMS SHOCKH AND HEAT SENSITIVE MINTURE.
DICHLOHOE THYLENE: FORMS EXPLOSIVE COMPOUND.
DICHLOROME THANE : FORMS EXPLOSIVE SOLUTION.
DICYCLOPENTADIENE : SPONTANEOUS IGNITION.
DIENES: IGNITION REACTION.
DIETHYLAMING ETHANOL : POSSIBLE EXPLOSION.
DIEIHYL ETHER: POSSIBLE EXPLOSION.
2.6-0IHYDRO-),2,2H-ORAZINE: EXPLOSIVE INTERACTION.
DIISOPROPYL ETHER: TEMPERATURE AND PRESSURE IMCREASE IN CLOSED CONTAINER.
DIMETHYLAMINOME THYLFERKROCENE : VIOLENT DECOMPOSITION IF HEATED.
DIMETHYL ETHER: FORMS EXPLOSIVE COMPOUND.
OIME THYL MYOHAZIMNE: BGNITES ON CONTACT.
DIMETHYL SULFORIDE ¢ 1,4-DIORANE: EXPLOS
DIMETHYL SULFOXIDE ¢ <i4% WATER: (IPLOSIVE REACT ION.
DINITROBENZENE : EXPLOSION HAZARD.
DINITROTOLUENE : EXPLOSIVE REACTION.
DIURANE ¢ PERCHLORIC ACID: POSSIBLE EXPLOSION.
DIPHINYL DISTIBENE: EXPLOSIVE ORIDATION
DIPHENYL MERCURY ¢ CARBON DISULFIDE: VIOLENI REACTION.
DIPHENYL TIN: IGMITION REACTION.
DISODIUM PHENYL ORTHOPHOSPHATE: VIOLENT El?tOSlon
DIVINVL EVTHEW: POSSIBLE IGNITION REACTIO
EPICHLOROHYDRIN: TEMPERATURE AND PRESSMRE INCREASE IN CLOSED CONTAINER.

[3
{
S-ETHYL -2-METHYL PYRIDINE: EXPLOSIVE REACTION.
ETHVL PHOSPHINE : IGNITION REACTION.
S EIMVL-2-PICOLINE: FORMS EXPLOSIVE COMPOUND
FERROUS OXIDE (POWDEREUL): INTENSE EROTHERMIC R(ACIION
FIUORINE: POSSIBLE EXPLOSIVE REACTION.

FORMIC ACID: EROTHERMIC REACTION WITH RELEASE OF TORIC GASES,
2-0ORMYLAMINO- | -PHENYL -1, )-PROPANEDIOL : POSSIBLE ERPLOSIOUN.
:ull OlL (BURNING) : EXPLOSION.

ULMINATES: REACTS
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3.0 EMERGENCY INFORMATION

3.1 Emergency Response Plan

This seczon describes conringencies and emergency planning procedures o be impiemented
ar the site. This Emergency Response Plan is companbie with [ocal, state, and Federal disaster and
emergency managemenr pians. as appropriate. The list of appropriate emergency conracs is given
in Part II or the HSP.

]

smergency 2vacuagon routess) Wil de chosen immediately upon arrivai at -he site.
During the periodic site brierings, all workers wiil be wained in provisions or the Emeraency
Response Plan. communication systems, and evacuaricn routes. The pian will be reviewed and
revised. if necessary, om a reguiar basis by the OSC o ensure thar the pian is adequate and
consistent with prevailing site conditions.

.1.2 Personnei Roies and Lines of Authority

The site supervisor has primary responsibility for resconding o and correcting 2mergency
siuadons. This inciudes @aking appropriate measures (o ensure the sarety of site Dersonne: and the
public, such as svacuadon oOf Dersonnei and adjacent residents rom che site area. The site
SUDETVISOr MUST 2is0 ensure that corrective measures have ceen impiemented. appropriate aurnorities
have been nonfied. and foilow-up reports have been compiersd. The OSC may be cailed upon 0
act on Deqaif or the site superviser and wiil direc: responses o any medicai smergency.

The individuai contractor organizatons are responsibie for assisung the Project Manager's
mission ‘Within the paramerers or their scope of ork.

3.1.5 Zmergency Recogniiion

Tabie S7-1, Exposure Limits and Recognition Quaiites. and Tabie S7-2, Heaith Sazards
and First Aid. provide listings of chemical and heaith hazards on site. For refersace. a more
compreaensive list of chemicais and heaith hazards are inciuded in Appendices G-3 and G-C.
Personnei shouid be familiar with techniques of hazard recogninon from pre-assignment Taining and

site-specific briefings. The OSC shouid ensure thar the proper prevennon devices Or guipment are
available to personnei.

In an emergency, personne! shouid procasd to the ciosest exit with their buddies and 20 0
the safe distance area associated with the evacuaton route. Personnme! shouid remain ar chat area
unni the re-enmry aiarm is sounded or further instrucdons are provided by an authorized individuai.

3.1.4 Emergency Medical Treamment Procedures

Any person who becomes ill or injured in the Exciusion Zone must be decontaminared to
the maximum extent possibie. If the injury or illness is minor, fuil deconraminarion shouid be
complezed and first aid administered prior to transport. If the pardenr's condition is serious, at least
partial deconmminarion shouid be compiered (i.e., complete disrobing of the vicim and redressing

G-1



in clean coverails or wrapping in a bianker). First aid shouid be administered while awaidng an
ambuiance or paramedics.  First aid kts wiil have gioves andaruficial airways to protec: against
bioodborne pathogens, and personne! who have come into contac: with bodily fluids such as bicod
or saliva will immediately conrer with the Dames & Mocre Medical Monitoring Program Manager
to determine whether innocuiarion or other acdon is aecessary. All injuries and illnesses must be
reported immediateiy to the Project Manager.

Personnei who are transported to a clinic or hospitai for Teament shouid take with them
informaricn on the chemicai(s) they have be=n exposed to at the site. This information is inciuded
in Tabie S7-1, Exposure Limits and Recognition Qualides.

Any vedicie used t0 transport contaminated personnei will be eared and cleaned, as
necassary.

3.1.5 Exposure to Bloodborne Pathogens

For purposes of this heaith and sarery plan. personnei fail into the category of classificadon
B I Dames & Moore's Blocdborne Pathogens Program. which are jobs where reguired rasks
normaily do not bur couid involve =xposure 0 bicod. bodily luids. or tissues—ior exampie. in the
event Irst aid or CPR s required. [f exposure 0 biood. bodily uids. or :issues occurs. Universai
Precautdons suck as the foilowing wiil mimmize the chance or conrracing disease.

° Wash hands with soap and water as soon as ossibie arter contac: wvith biood. bodily
fJuids. or human ussue rom an injured worker. When handwashing “acilities are
not readiiy availabie. annseprc hand cieansers in conjuncdon with ciean cioth/paper
woweis shail be used and hands shouid be wasied with soap and warter as soon
arterwards as possibie.

° Wear gioves when anrcipating conract with diocod. Sodily tuid. dssues. mucsus
memoranes, Or contaminated surracss. Or if oreaks 1 the skin are cresent.

L Wear appropriate protective equipment at ail dmes. inciuding 3 mask and 2ve
protection. if aerosoiization or spiamering is likeiy 0 occur when amending o an
injured worker or hen conducting normal work roudnes.

° Insure. thar mouthpiecss and appropriate personal protective egquipment are readily
availabie in first aid kits.

° Report immediately to the Site Safery Officar ail stcks or curs, mucosai spiashes,
or conraminarion of open wounds with bicod or bodily fluids.

°

Dispose of ail spiils which contain or may commin biociogical contaminants in
accordance with policies for hazardous waste disposal. Until cleanup is compiete,
an accident area should be roped off from other workers.

The following work pracsice controls shail also be used to eliminate or minimize empioyes

exposure. Where occupational exposure remains after instiruring these conrrois, personai protecive
equipment shail also be used.

G-2



Ingestion of bioodborne pathogens - Earng, driniing, smoking, appiying cosmescs,
and handling contacs lenses are prohibited in wqrk areas where there is a reasonabie
likeijhood of occupamonal exposure. Food and drink shail not be kepr in
rerrigerators, freezers, sheives, cabinets or on countertops or beacirops where
blood or other potennaily infecdous mareriais are present.

If handling potennaily infectious bodily parts foilowing dismemberment in an
accident, specimens of bicod or other potennaily infecious marerials shail be piaced
In 1 conminer which prevents leakage during coilecdon, handling, proceassing,
storage. Tansport. or shipping. The container shail be labeiled or coior coded
according (o labeiing requirements and closed orior <o storage, Tansporraton. or
shipping. If outside contaminaron or the primary container occurs, the primary
conminer shail be piacad within 2 secondary comainer thar is puncture-cesistant in
addinon to the above characierisucs.

Equipment (suca as dril rigs or quipment used in {irst aid response} whica may
become contaminared with bicod or other potenuaily infectious mareriais shail be
examined DriOr 10 servicing or sipping and decontaminated as necessary, uniess
the site supervisor detsrmines that deconmtamination of suci 2guipment is ot
feasibie. A readily observabie biohazard labei shail be attached to the :guipmen
siaung *wihich portions remain conmaminated. The site supervisor shail insure that
this inrormanon is conveved o ail arfected empioyess. the servicing -epresenarive
and/or manuracturer as appropriate. prior ©o handling, servicing or shipping so that
dppropriale preczunons may be taken.

Personai protecdve equipment - appropriate personai protective squipmest wiil be
provided. such as gioves and mouthpieces in the frst aid kdr.

All emergency first 2id idrs will contain red bichazard bags 0 conrain waste creared
in Zrst aid/emergency situadons.

- Gioves wiil te worn at all times.

- Conmainers wiil not be overdiled.

- Conminers will be dghrly closed or seaied prior to ransporration.

- Poois of biood, bodily fluid, tissue, or spiils from bichazard waste

conminers shail be cieaned up with sodium hypochlorite or Chlorox bleaca,
1 part to 10 parts water.

Empioyees who have had an exposure incident will be referred for a confidentai post-
exposure evaluaton and followup. This will be made availabie within a reasonabie time and
locadon, and performed by or under the supervision of a licansed physician or licensed heaithcare
professionai.

When an exposure incident is reported, the Project Manger will compiete Form 2,
Bloodborne Pathogens Incident Evaiuarion Form, and will immediately refer the empioyes for a
confidennial medical evaluation and foilowup. This referral must be made within 24 hours.
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The deconmaminadon of the equipment used during a biocdborne pathogen exposure should
include the foilowing:

L. Clean spiils from around equipment immediateiy.
2. Empioyess engaged in cieaning sgquipment shail use personal protecdve equipment

that wiil insure thar there is no contact or poteanaily conraminated material with
skin or personal clothing.

[99]

Clean large equipment with a germicidai detergent or bieaca (1 part to 10 parts
water), avoiding splaer or dripping. [f dripping is reasonabiy andcipated, use a
drop cloth under the eguipment bemng cleaned.

+

Wipe contaminartion rom smail. reusabie eguipment. Labei the 2quipment with
warning labeis indicating wiich parts are conumumnated perore sending it [0 an
appropriate locadon for tegrocessing.

wn

All cleaning materiais and personal protective squipment shail be disposed of as
inrectious waste Or properiy prepared [Or TansCOIT 0 1 laundry as potentiaily
mnrectous laundry.

[@3Y

Wash hands arter removai of personai ororective sgquipment.

3.1.5 ¥ire or Zxpiosion

In the evenr or a fire or expiosion. the locai fire deparmment shouid be nodfied immediateiy.
The Site Sarery Coordinator or a designated aiternare wiil advise the fdre commander of the locadoen.
aamure, and idenuficarion of the hazardous materiais onsite.

If it is safe to0 do so, site personnei may:

?

Use fire fightng equipment availabie cnsite (0 controi or exunguish the sire.

Remove or isoiate Jammabie or other hazardous marterizis that may conmibure o
the fire.

G«



3.1.7 Spills or Leaks

Conminers shall be inspected and their integrity assured prior t0 being moved. Operaticns
on-site will be organized so as to minimize the amount of conminer movement. Where spills, leaks,
Or ruptures may occur, adequate quantites of spiil contamnment equipment (absorbenrt pillows, etc.)
will be stadoned in the immediate area. The spiil conrainment crogram must be surficient o conmin
and isoiate the ennre voiume or hazardous substances being wansterred. Drums or containers that
cannot be moved without failure shall be empded into a sound conmaner. Fire extnguisiing
equipment shail be on hand and ready to use if ne=ded to controi incipiear fires.

In the 2venr or a spiil or a leak. site personnei wiil:

° [nrorm their supervisor immediareiy.
° ccarte the source of the spiilage and stop the Jow if it can be done sarety.
° Begin conminment and reccvery or the spiiled materzais.

3.5 Repordng of Accidents and Unsare Conditons

If an accident occurs. the supervisor or the SSO and Rie ‘njured cerson(s) are (0 compiete
Form 3. AccidenvExposure Report Form. for subminai o the M ana the OSC. who wiil forward
a copy to the Regionai H&S Manager and the Srmwide H&S Director. The OSC shouid 2n that
foilowup uczon is taken © correct the simadon thar czusec e zccident. Detiis orf Dames &
Moore's proced for revorung accidenrs and unsare conditons are described in the firmwide
Heaith and Sarety Manuai, Procedure No.: HS 210 - 210.:2.



4.1

4.2

Generai

4.0 SITE CONTROL

-

The purpose of site conrrol is to minimize potentiai contamination of workers, protect the
public from the site's hazards. and prevent vandaiism. Site conmol is especiaily impormnt in
emergency siuagons. Several site conrrol procsdures wiil be impiemented to reducs worker and
pubiic exposure to chemical, physicai, biological, and safery hazards.

Site Worik Zones

To prevent the accidenrai spread of hazardous substances Tom 2 contaminated area 0 1
clean area. zones wiil be deiineated on the site wnere varicus operanons wiil occur. The site wiil
pe divided inro 2 mimimum oI tiree zones, as toilows:

The Zxciusion Zope—-The area where contaminanon s either known or likely 0 be
present or, beczuse Or acaviry, wiil potennaily harm personnel. Eamry into the
Exciusion Zone reguires the use or PPE.

The Conmamingrion Reducgon Tone—The area where personnei and sguipment are
deconmaminared. [t is essennaily a burfer zone Serween contaminared areas and

iean areas. Aczvides (0 be conducred in this Zone il require personai protecdon
as derined in Seczon 6.0.
The Support Zone—Tae area simated in ciean areas whers the chance to 2ncounter
hazardous marteriais or condinons is mimimai; therefore, PPE is not required.
No unaurthorized individuais are permined in the =xciusion Zone. and the SSO has
the zuthority t0 deny any person access [0 he Zxciusion Zone if, in their
judgement, the person does not meet 2y regquirements.

Standard Sarfe Work Pracdces

oes o

Generai

The foilowing generai safe work pracdces appiy:

Earng, drinking, chewing gum or tobacco, and smoking are prohibited in
conraminated or potenraily contaminated areas, or wiere there is a possibility for
the manster of conmaminaton.

Contact with potendaily contaminated substances should be avoided. Puddles,
pools, mud, etc., shouid not be walked through. Knesling, leaning, or sitting on
equipment or the ground should be avoided, whenever possibie. Monitoring

equipment shouid not be piaced on a potendaily contaminated surface, such as the
ground.
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Foas oam

Spillage should be prevented, to the extent possible. In the event that spiilage
occurs, the liquid shouid be contained, if possibie.

’
»

Spiashing of conraminated materiais should be prevented.

Field crew members should use ail their senses to alert themseives 0 potendaily
dangerous situanons (i.2., presence or swong, irritanng, or nauseanng odors).

Fieid crew members should be familiar with the physicai characteristdcs of
investgadons, inciuding:

- Wind direcZon in reiaton o the ground zerc area

- Accessibiiity to associates, egquipment, and veaicies

- Communiczdons

- Hort zones (areas or ‘mown or suspec:ed conamination)
- Site aceess

- Nearest "vater sources

- Roures and procedures to be used during smergencies.

A mimmum numper of perscnnei and equipment should be in the contaminated
area. but oniy ‘o the =xtent consistent with worksorcs requirements Jf sare site

operatens.

All wastes generated during Dames & Moore or subcontracior acdvites at the site
must te disposed of as direczed by the Projec: Manager.

No one wearing contac: lenses or having 2 beard wiil be cermited in the work area
if Lavel C or higher protecdon is reguired.

Buddy System

Warkers wiil conduct ail site actdvides with a buddy who is abie :o:

Provide his or her carmer with assistancs

Observe his or her parmer for signs of chemiczi or hear exposure

Perjodicaily check the integriry of his or her parmer’s protective ciothing

Notify the site supervisor if emergency heip is nesded.

Prearrange hand signais or other smergency communicarion signais such as:

- Hand gripping throat: our of air, can't breathe.

- Gripping parmer's wrist or piacing both hands around waist: leave area
immediateiy, no debare.

- Hands on top of head: need assistancs.

- Thumbs up: okay, I'm airight, I understand.

- Thumbs down: no, negadve.

- Arms waving upright: send backup support.

G-7



5.0 MONITCRING

1 General

(8

Monitoring wiil be perrormed for the hazards presented in Tabie S7-1, Exposure Limits and
Recogniden Qualiges, to ensure prover selecdon of engineering conrrois, work pracdces, and PPE
so that empioyees are not 2xposed (0 leveis that sxce=d permissible exposure limits or pubiished
exposure leveis for hazardous substancss. Air monitoring wiil be performed to idenrfy Immediateiy
Dangerous to Life and Heaith (IDLH) condidons, exposure over permissibie exposure limits or
published 2xposure leveis, or other dangerous condidons suci as the preseace of {lammabie
ammospheres or oxygen-dericient eavironments. Periodic monitoring wiil be conduced in the avent
or an IDL condiden or Jammabie ammosphers or when thers is an indicaden that axposure leveis
may have risen, suci as:

° When work Segins on a differsnr porden or the site.
° When contaminants other than those previousiy idenufied are being handled.
® When a different type or operatcn is initated (e.3., drum opening as opposed 0

expioratory weil driiling).

» When empioyees are handling {eaidng drums or containers or “vorking in areas with
obvious liquid contaminaooen (e.J., spiil or lagoon).

3.2 Monitoring Requirements

Equipment necsssary for site monitoring may consist of an oxygen (0.) merer. a
photoionizaron detector (PID), and 2 combustibie gas indicator (CGI). The types or monitoring
insruments specified by the hazard. as weil as the acdon leveis 10 upgrade personal protection. are
snown on Tabie S7-3, Hazard Monitoring Methods. Action Laveis. and Protectve Measures. All
ampient measurements taken (0 evaiuare 2mpiovee =xposures must de taken in the individuai's
Orearning Zone 2XCeDl compustibie 3as readings. whicZ must e aken at he somr where the

expiosion hazard is thought to exist and must be fairly constant or at least 20 seconds.

5.2.1 Insoument Caiibradon

All appiicabie instruments wiil be calibrated daily and after use. Readings wiil be recorded
on Form 4, Equipment Log Form, referenced in Secdon 15.0. Appropriaze manuracmurer's
instruczons for the caiibraton of each instrument shouid be attaczed to the Site-Specific Heaith and

Sarery Plan.
5.2.2 Background Readings

Before any fleid activitdes commencs, the background levels of the site must be read and
noted. Daily background readings must be conducted away from areas of potentiai contamination

to obtain accurate resuits. Monitoring personnei must consider potential interferencss such as
engine exhaust.
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5.2.3 Air Monitoring Frequency

All site readings along with the date, time, backgrownd levei, weather conditdons, wind
direczon and speed, and the location where the background levei was recorded must be noted on
Form 3, Air Monitoring Data Form, referencad in Secdon 15.0.



6.0 PERSCONAL PROTECTIVE EQUIPMENT

=

6.1 Generzi

PPE that wiil protect empiovess from the hazards and potennal hazards likely to be
enccunrersd during site investigadons will be selected and used. PPE seiecdon wiil be based on an
evaluagon or the performancs characterisucs of the PPE relanve to the requirements and limitations
of the site, the task-specific condidons and duraton, and the hazards and potennai hazards idendfied
at the site. The level of protecdon provided wiil be increased wien site conditions desm it necassary
to reduce empioyes exposures (0 beiow permissibie exposure limits and published exposure [eveis
for hazardous substances.

6.2 Levels of Protecdon

All eid activides will be imidated at the levei specified in Part [ of the HSP (genemily
Lavei D). If the aczon levels specified in Table S7-3. Hazard Monitoring Methods. Acdon Laveis,

and Protecuve Measures. are reacied. an upgrade will be made. as described in Tapie Go6-1i,
Protecave Egquipment for On-Site Acdvires.

6.5 Respirarory Protecdon

If air curifying respirators are required. tuil facepiecs respirators. with compinaton organic
vapor and hign erficiency dust and mist carmidges. wiil be used. Respirators beiong 0. and are oniy
used and mainrained by, te individuai to whnom thev have teen ssued. Zach Dames & Moore and
SubDCONITacior smoioves Wwio anucipares working on site must e crained. Tt :ested. and deciared
mediczily ft 10 wear respiratory sguipment Drior [0 partcivatng ‘a deid acvires.

0.4 Personai Protectve Equipment Program

Deraiis of Dames & Mcore's PPE Program are described i e drmwide Sexith and Sarery
Manuai, Proczgqure Nos.: IS 150 - 150.:2 and 3S 170 - 170.9.
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7.0 DECONTAMINA’I'ION

’
™

| Standard Procedures

L. A deconmminadon area shouid te located berween the Hot Line (upwind boundary
of the Exciusion Zone) and the Support Zone boundary.

2 A personne! decontamination statdon (PDS) shouid be established.

w

All personnei shouid procsed through the appropriate conmminadon reducdon
seguences upon !eaving the conaminaton area.

4, All protecdve zear shouid be left on site during any lunck drezk following
decontaminaden procsgures.

wh

Matrerai Sarery Dam Sheerts for chemicais used during deconraminarion procsgures
shouid be made availabie to those who are potennaily exposed (o these chemiczais
and shouid be amached o this Qeaith and sarery pian. See aiso Seczon 12.0
"Hazard Communicadon”.

6. See Secion 3.5.4.5, Exposure 0 3loodborne Pathogens. for deccmaminarbon
invoiving body fluids.

7.2 Decontaminadon of Zquipment

To the extent possibie. measures shouid be taken to prevemnt contamination of sampiing and
monitoring :quoment.  Sampiing devices may become conmminated: jowever. monitoring
instruments. uniess they are spiashed. usuaily do not become contaminated. Oncs conraminated.
it is difficuit o clean instruments withour damaging them. Any deiicate insmument thar cannot be
decontaminared easiiy showid have a bag wmped and secured around t. Cpenings shouid te made
in the bag -or sampie inake. '

7.2.1 Sampiing Devicss

Sampiing devices reguire special cleaning. Deconaminaton of ail sampiing sguipment
should be performed in accordance with approved qualiry assurance pians.

- - -

7.=—= Toois

Wooden toois are difficuit 10 deconmminate beczuse they absorb chemicais. They shouid
be kept on site and handled oniy by protected workers. After use in a contaminared area, wooden

tools shouid be discarded. For deconraminaring other twois, refer to quality assurancs pians or
consuit a laboratory.

2.5 Respirators

Cermain parts of contaminated respirators, such as the harmess assembly and cioth
components, are difficuit 10 decontaminarte. If grossiy contaminated, they may have o be discarded.
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Rubber components can be soaked in soap and water and scrubbed with a brush. Persons
responsibie {or decontaminanng respirators shouid be thorpughiy Tained in respirator maintenancs.

7.2.4 Heavy Equipment

Buildozers, trucks, backhees. buiking chambers. and other heavy =quipmenr are difficuit
to decontaminate. Generaily, they are washed with warter under high pressure and/or accassibie
parts are scrubbed with detergent/water soluton under pressure, if possible. In some cases, shoveis,
scoops. and lifts have been sand biasted or steamed. Partcuiar care must be jiven to these
components in direct conrac: with conmaminants, suci as tres and scaops.

7.2.5 Sanitizing of Personal Protective Equipment

Respirators. reusabie protecdve clothing, and other personai arricies not oniy must e
deconraminated berore being reused. bur also must be sanitdzed. The inside of masks and clothing
becomes soiied because of exhaiaton. body oiis. and perspiraton. The manuraczirer's insoucHdons
should be foilowed to sanitize the respirator mask. If pracdczi. protectve clothing shouid be
maciine wasned arter a thorough decontaminarion: otherwise, it must be cieaned by hand.

[n some nstnces. ciothing and egquipment wiil become ccnaminated with substances that
cannor be removed by normai decontamination procadures. A swong detergent (indusmriai grade?
may be used 0 remove suci conmamination Tom 2guipment if it dces nor destroy or degrade the
protecdve materiai. [f persistent contamination is expeczed. disposabie garments siouid te used.
Testing for persistent contaminaron of proteczdve ciothing and appropriate deconraminarion must
De done by qualified laboratory personnei.

7.2.7 Disposai of Contaminated Yiateriais

All mater:als and =quipmezt used for deccnraminadon Tust de disposed or properiy.
Clothing, toois. buciers. bHrushes. and ail other 2guipment thar s conraminated must be secured ‘n
drums or otner conrainers and labeied. Clothing not compieteiy deccntaminared on site shouid Se
secured in piastic bags berore being removed from the site.

Conraminared wash and rinse soiutons shouid be conrained Dy using step-in-conainers (e.g..
chiid's wading pool) to hoid spexnr soiutions. Another conrainment method is o dig a wench abourt
4 inches deep and line it with piastc. In both cases, the spenr sojutons shouid be transrerred o
drums, whica should be labeied and disposed of with other substances on site.

7.3 Minimai Decontamination

Less extensive procsdures for decontamination can be subsequenrly estabiished when
disposable clothing and equipmenr are used, the type and degres of conmaminarion become known,
or the porendal for transfer is judged to be minimai by the Site Safery Coordinator (SSC) in
consuitation with the Project Manager.
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7.4 Closure of the Personnel Decontamination Station
. £

All disposabie clothing and piastc shee=dng used during the operation shouid be doubie
bagged, labeied, and either conmined on site or removed to a client-approved disposal facility.
Grossly conmminated protecidve clothing should be disposed of on site with the permission of the
property owner. Cloth items shouid be bagged and removed from the site for finai cieaning. All
wash wbs, paiis, conminers, 2., shouid be thoroughiy washed, rinsed, and dried prior to removal
from the site.

] Levei C Deconramination
The maximum deconmmination layout for Levei C is shown concepruaily in Figure G7-i.
Maximum Deconmamination Layout for Lavel C Protecdon. and skerched in Figure G7-2. Layour

or Personnei Decontaminadon Stadon. A descripdon is given beiow.

Maximum Megsures “or Tavei C Deconrzmination

Stadon !: Segregated Equipment 1 Deposit 2quipment used on site (toois.
Drop sampiing  devices and conrtainers.
mOonier:mg  lnstruments, radios,

clipooards. 2tc.) on piastic drop cioths
or n  piastc-iined  containers.
Segregation at the drop reduces the
Dropabiiry of c¢ross contaminaticn.
During 2ot weather operatons. a cooi
down stanon may be set up within this

area.
Stadon Z: Boot Cover and Giove = Scrub outer boor covers and Zioves
Wasn with Jeccn soiumon or Jerergent and
water.
Stadon Z: Boot Cover and Giove 3. Rinse orf decon soiunon :Tom Stadon 2
Rinse using is mucl water is Necsssary.
Stadon <: Tape Removai 4. Remove tape around boots and gioves
and deposit it in the piastc-lined
container.
Station Z: Boot Caover Removal 5.  Remove boot covers and deposit them
in the piastic-lined container.
Stadon 6: QOuter Giove Removal 6.  Remove outer gioves and deposit them
in the plasdc-iined conrainer.
Stadon 7: Suit and Boot Wash 7.  Wash splash suit, gloves, and safery
boots. Scrub with long-handled scrub
brush and decon solurion.



Stadon 8: Suit, Boot, and Giove
Rinse

Stadon 93: Carmidge or Mask Caange

Stadon !0: Sarery 3oot Removal

Stagon !1. Spiash Suit Removai

Station 1Z: Inner Giove Wasi

Stagon 1Z: Inner Giove Rinse

Staucn '4: Facspiece Removal

Stadon 15: Inner Giove Removal

Stanion 16: Inner Clothing Removai

Stadon 17: Fileid Wash

Station 18: Redress
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18.

Rinse off decontamination solution

_using.water. Repeat as many dmes as

necsssary.

[f worker leaves the Exciusion Zone to
change carmridges (or mask), this wiil
be the last step in the decon procedure.
After  worker's  carmidges  are

xckanged. new outer gioves and boot
covers donned. and joints taped,
warker remurns 0 qury.

Remove sarery boots and degosit them
in the piastic-lined contaner.

With assistance from the heiper,
remove spiasn suit. Degosit it in the
piastic-:ined conminer.

Wasn inner gioves with decon sojution.
Rinse inner gicves "with water.

Remove facegiecs 2nd deposit it in the
piastic-:ined container. Avoid touching
face with Ingers.

Remove inner gioves and deposit them
in the viasuc-iined ccnraner.

Remove  cioming soaked — wi
perspiradon and piace it in the piastic-
lined conminer. Do 1ot wear inner
clothing orf site beczuse there is a
possipiity thar smail amounts or

contamunants migar  have  been
ransterred in removing the fuily

encapsuianng suit.

Shower if highiy toxic. skin corrosive,
or skin absorpabie materiais are known
or suspeced to be presenr. Wash hands
and face if shower is not availabie.

Pur on clean clothes.



3.0 EMPLOYEE TRAINING ASSIGNMENTS

. £

S.1 General

All empioyess working on site who are exrosed to hazardous substances, heaith hazards,
or sarery hazards; their supervisors: and the managemenr responsibie for the site must recsive
traimng berore they are permitted to engage in hazardous waste operanons that couid expose them
to hazardous substancss or safery or heaith hazards. Empioyess wiil not be permirted to participate
in or sune"n'se fleid acdvides unnl they have bDeen trained to a levei required by their job funczon

-----

- Initiai Training
General site workers engaged in hazardous substance removal or other acdvities that may
eXpose WOrKers (0 nazardous supstances and heaith hazards wiil receive a rmmmum or 40 hours or
orf-site instruczon. and a4 mimimum orf 3 days or acuai eid experizncs under the direct supervision
Of a trained, experienced supervisor.

8.5 Management and Supervisor Training

On-site management and sucervisors directly responsibie or, or "vio supervise mpiovess
sngaged n. 1azardous ‘waste cperauons wiil recsive <0 hours or ‘minai Taimng, 3 days of supervised
fieid experience. and at least 3 addirionai hours or speciaiized supervisory training.

3.+ Rerresiier Training

Empioyess. managers. and supervisors wiil receive 3 hours or rerresiier maining annuaily.

s Additionai Training Reguirements

Dames & Moore reguires empiovess 2ngaged in feid acavines e certfied in corh Sret zid
and cardiopuimonary resuscitadon. Demils of Dames & Moore's Heaith and Sarervy Training
Program are described in the rirmwide Heaith and Sarery Mamuai. >rocedure No.: 5S 110 - 110.4.

The U.S. Deparment of Transpormton (DCT) requires thar 2mpiovess who direc: dy arfecc
the sarery of hazardous materiai transportaton recesive Generai Awareness/Famiiiarizadon.
Function-Specific. Satery, and (where appiiczble) Driver training. Those who ship any DOT
hazardous mareriais, suck as caiibraton or decontaminarion ciemicais or preservarives or sampies
that are DOT hazardous, must have this taining.
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9.0 MEDICAL SURVEILLANCE

[8

9.1 Generai

The {oilowing employess who participate in fieid acdvides invoiving hazardous waste wiil
be included in the Dames & Mcore Medicai Surveilance Program:

® All empioyees who may be exposed 0 hazardous substances or health hazards at or
above the permissibie exposure limits. without regard o the use of respirators, for
30 days or more per vear.

° All empioyess who wear a respirator as reguired b5y CFR (910,134,

° All empioyees wito are imjured beccuse or overexgosure rom an incident invoiving
hazardous substances or heaith hazards.

9.2 Frequency of Mediczi Txams

Medicai examinanons and consuitations wiil be made avaiiabie 0 the 2mpiovees discussed
above on the ‘oilowing scheduies:

2 Prior t0 assignment.
® At least once 2very 12 months. uniess the tiysician Seiieves 1 longer ‘mrervai (not

greater than bienmiaily) is appropriate.

» AS soon as possibie uron nodficarion that the :mpiovee has deveioped signs or
symproms indicaring possibie overexposure.

9.3 Mediczi Survetilance Program

Specifc requirements of Dames & Moore's Medicai Surveiilance Program can e found ‘n
the Irmwide Heith and Sarery Manuai, Procedure No.: HS (20 - 120.3.
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10.0 STANDARD OPERATING PROCZDURES

10.1 Organizatdonal Structure and Responsibiiities

Responsibility for heaith and safety passes {rom the Chier Execudve Officar to the Caier
Operanng Officer to the General Manager {or each Dames & Mocore division. The Caier Operadng
Officer appoinrs the drm's Director of Health and Satery. The Division Heaith and Sarety Manager
(HSM) is appointed by the Generai Manager. Office Sarery Coordinarors for each geographic orfice
are seiected by the Managing Otficer or Group Lzaders with concurrences rom the HSM.

The 2eaith and sarety issue is a project management resconsibiity. Ezch 2roject Manager
is fuily accountabie for carrying out assigned work or sach project in compiiance with the drmwide
Hezith and Sarery Program. A compiete description of the organizzgenai soucure (s crovided in
the drmwide Heaith and Sarery Manuai, Procedure No.: HS [00.1.

10.2.1 Dames & ¥loore Projecr Vlanager

The Project Manager (PM) shail direct on-site invesugatons and operadonai 2rforts but may
deiegare zil or part or these duues o0 the Site Manager. The PM:

L. Provides adeguate projec: informarion to the Otfice Sarervy Coordinator so that an
appropriate site-specific hezith aind sarety oiam ‘ESP) can be Zeveioped Jor the

project. with surficient lead time and Sudger for deveiopment of :he project SSP.

2 Reviews and approves the HSP.

(99]

Cbrains approvriate monitoring and crotective 2gquipment.

4 Monitors sarery perrormance oI personnei [or compiiance “with tie oroject SSP.

n

Reguires ccrrecdon of unsare Wwork crachcss or ssndinons.
10.2.2 Dames & Moore Site Safery Officer

The Dames & Moore Site Sarery Officer's (SSO) duties may be carried out by the 2M or
other site manager. The SSQC:

1. Assures thar Dames & Moore on-site personne! have read and ciearly understand the
provisions of this pian prior to on-site acdvides, inciuding the procedures for
handling emergencies and the location and use of frst aid equipmenr.

2. Assures that Dames & Moore personne! are aware of the potenral hazards
associated with site operarons.

35 Assures thar the personal proteczive equipment designated in this plan is availabie
and used property by ail Dames & Moore on-site personnei.
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10.

[WP)

w)

10.1.4

Supervises the satery performancs of all Dames & Moore personnel! to ensure that
the required work pracdcss are empioyed.

Prepares accident/incident reports and other forms.

Oversess impiementaton or the projec: HSP and inrorms the PM and OSC of any
addigons or modificatdons that may be appropriate.

- 27

Caecks with the QSC or his designes (0 see thart assigned personnei have correc: &
for Dury medical authorizadon.

Derermines that moniroring eguipment is used properiy and is calibrated in
accordance with manuraczures's instruczons or other standards, and that resuits are
properiy recorded and fled.

Provides on-going raview of the proteczon levei nesds as project 'vork is performed.
and informs the otfice sarery coordinator and PM or the need 0 upgrade downgrade

protection leveis.

Reguires correction or unsare or potenuaily unsare working condirions. or stops
WOrX n emergencies unai such conditions are correcad.

Obrains a copy or subcontracior HSP's.
Dames % Yloore Site Personnei
cersonne: invoived in on-site invesugaricns and Operzions ire responsivie or:

Taking reasonabie crecaurions o prevent injurv [0 themseives and o their ‘eilow
smpiovess.

Performing oniy those tsks thar they beiieve thev can do sarely, and immediateiv
reporting any accidents or unsare conditons © the SSC or PM.

Impiemerting the procagures set forth in the HSP, and reportng any deviadons Tom
the procedures described in the pian to the SSC or PM for acdon.

Noufying the PM and SSO of any special medical problems (i.2. ailergies) and
insuring that on-site personne! are aware of any suca probiems.

Regionai Heaith and Safety Manager

The Regional Heaith and Sarery Manager (RHSM) shalil:

Approves the HSP.
Periodicaily audit the operation to ensure compiiance with this plan.
Provide health and safery support as requested by the SSO and the PM.
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10.2 Heat Stress/Coid Stress

If site work s t0 be conducted during the winter, cold smress is 2 concam to the dezith and
safery of perscnnei. With regard to the wearing of Tyvek suits, because such disposal ciothing does
not "brearhe.” perspiraton does not evaporate and the suits can become wer. Wer ciothes combined
with coid emperamures can lead to hypothermia. If the air temperamure is less than 40 degress
Fanrenne:t (°F) and an empioyes perspires, the empioyes must caange t0 dry ciothes. Tabie G10-1,
Signs and Symptoms of Coid Stress, describes the signs and symptoms of coid stress.

Wearing PPE aiso puts 2 worker at a considerabie risk of deveioping heat stress. Tabie
G10-Z, Signs and Symproms or Hear Stress. describes the signs and symproms or heat sress. This
can resuit in heaith erfects ranging from hear farigue to serious iilness or death. Conseguently,
reguiar monitoring and other preczurons are vitai.

For workers wearing standard work ciothes. recommendarons {or monitoring and ‘work/rest
scheduies are those approved by ACGIiH and NIOCSH. Workers wearing semipermeabie PPE or
impermeapie PPE shouid be monitored when the temperamure in the vork area is above 70°F. To
momror the worker, the ‘oilowing shouid be measured:

° Zearr re—The radiai pu.se socuid Se counted during z 20-second period as eariy

as possibie in the rest period.

- If the heart rate excesds 110 beats per minute at the : oeginning or the rest
period, the next vork cycie shouid be shorrened by one third and the ¢
pericd should be kepr the same.

- [f the heart rate sl exce=ds 110 bears per minure ar the ext rest period. the
following work cvcie shomd oe shortezed by one third.

» Qraf "2mpercmre—A ciiniczi thermometer (3 minutes under he ongue: or xmnu
device snouid be used 0 measure the orai ;amperamre ar the 2ad Or the Work “e"zoa
(berore drinking).

- If the oral temperamre exceeds 99.5°F (37.5 degress Caisius (°C}), the next
work cycie shouid be shorteneﬂ by one third, without the rest period being
changed.

- If the orai temperamre sdil exceeds 99.6° (37.6°C) at the beginning of the
next rest period, the foillowing work cycie should be shortened by one third.

- A worker siouid got be permirted to wear a semipermeabie or impermeabie
garment when his/her oral temperamre exceeds 100.6°F (38.1°C).

° jy warer! :f nossibie~Weight shouid be measured on a scale accurare 1o =/-
0.25 pound at the beginning and end of each work day to ses if enough fluids are
being taken to prevenr dehydradon. Weights shouid be taken while the empioyes

wears simiiar clothing. The bodv water loss shouid not sxceed 1.5 percent of rotal

body weiohr loss in 1 workdav.
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[ninaily, the frequency of monitoring depends on ambient temperamre (ses Table G10-3,
Suggested Frequencies or Physiological Monitoring for Fit a.nd,*.c:ﬁmanzed Workers). The length
of the work cycie is determined by the frequency of physiologicai monitoring described above.

Proper maining and prevenrve measures will heip avert serious illness and loss of work
preducdviry. Prevennng hear smess is particulariy impormant, because oncs someone surfers Trom
hear stroke or hear exhaustion, that person may be predisposed to additionai hear injuries. To avoid
hear stress, the foilowing steps shouid be taken:

o Work scheduies should be adjusted.

° Sheiter (air~:onditioned. if possibie) or shaded areas shouid be provided o protec:
personne! during rest periods.

] Workers' body fluids shouid be maintained at aormai leveis :0 ensure -har the
cardiovascular system funcdons adequateiy. Daily fuid intake must approximarteiy
eguai the amount or water lost in sweat—i.e., 8 Juid ounces (0.23 liter) or water
must be ingested {or approximareiy svery 3 ounces (0.23 Glogram) of weignt lost.
The normai thirst mechanism is 1ot sensitive 2nough 0 ensure thar 2nougn warer
Wil be drunk o replace lost swear. When aeavy sweanng occurs. the vorker
sbouid be eacouraged 0 drink mere. The Zoilowing < alegles may be userui:

- Water temperarure sihouid be mainrained at S0°F 0 60°F (10° ;o LS HC)s

- Smail disposabie cups thar hoid about + ouncss {0.1 liter) shouid be
provided.

10.2  Driling Sarery
10.2.1 3asic Requirements

Empioyess wiil not proceed with work on. or in the DrOXIMILY Of. 1azardous equipment undi
thev have Ceen properiy Tained and have recsived a sarety briering. If driiling is at 2 hazardous
substance site. tie site-specific safery pian must be reviewed on site and discussed o the sarety
briefing. A record of this briefing shouid be logged on Form 6, Site Sarery Briefing Form.

Potenrial azards (e.3., overhead or underground power lines, oil or gas lines in the
immediate vicinity of the drill site) must be removed, avoided Oy reiocaring the driil site, or
adeguareiy barricaded to eiiminare the hazard.

The use of unsare or defective equipment is not permitted. Equipmenr must be inspects

reguiariy and., if found to be derecdve, must be immediately removed from use and either repaired
or replacesd.

Empioyess will be familiar with the location of first-aid kits and fire extinguishers.
Teiephone mumbers for emergency assistance must be prominenrty posted and kept currenr.
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10.3.2 Generai Requirements at Driiling Operatons

IS

10.3.2.1 Housekeeping

Good housekesping conditons should be observed in and around the work area. Suirabie
storage piaces shouid be provided for il marerials and suppiies. Pipe, driil rods, etc., must be
securely staciked on solid, levei siils.

Work surraces. piarforms, stairways. waikways, scarfoiding, and accassways will be Kept
free or obsmucdons. All debris will be collectad and stored in piles or containers for removal and
disposai.

10.5.2.2 Saiamander Jeaters

Salamanders will be used oniy with approved fueis (e.3.. do not use zasoiine). Salamander
fleaters must 20t De refueied or moved undl they have been sxunguished and permirted © cooi.
Hearers will be equipped with exhaust staciks and wiil not be set on or placed near combustibie
materiai. They should be eguipped with memi stands that “wiil crovide adeguare stabiiity and permirt
ar least a 2-inch clearance under the unit.

Burning saiamanders must te atended ar ail times. with suizable dre exunguisiiers avaiiabie
to each amendanr. [f warpauiins or ower Jexibie marerais are used 0 ‘orm o Qezung enciosure. thev
must be Iire resis@nt and instailed 0 prevenr contac: with the heater. Worn saiamanders that have
deveioped hoies or have teen otherwise damaged will be repiaced and removed Tom service.

10.3.2.3 Lighring

[n addidon to providing required or recommended iiluminadon intensites of at least 5 foot-
candles. consideranon shouid be given to the seiection and piacemenr of lighung equiomezr. Proper
lignnng shouid crovide minimum giare. 2iiminare Qarsh shadows. :nd Srovide adeguare {{luminaton
to perrorm worx arficisnuy and sareiy. :

Lignt buibs shouid be or the heavy dury, ourdcor, aonsnamering type.

All lighung circuits. inciuding drop cords. shouid e jrounded and ave ground fzuit
mrerrupters. Lighnng circuits wiil be inspected periodicaily, and defective Wwiring or xwures wiil
be removed from service.

10.5.2.4 Flammabie Liquids

All hignly lammabie liquids shouid be stored and handled oniy in approved containers.
Portabie conrainers must be the approved red safery conrainers equipped with flame arresters and
seifclosing lids.

Approved hand pumps will be used to dispense gasoline Tom barrels. Gasoline must aot
be used for degreasing or to start fires. Also, gasoline conrainers shouid be cleariy labeied, and

storage areas should be posted with "No Smoking” signs. Fire extinguishers shouid be instailed in
all areas that conmin flammabie liquids.



10.3.2.5 Public Safety

Work areas will be reguiated so that the pubiic wiil be protected Tom injury or accidenr.
Adeguate danger signs, barriers, ew., will be piaced 0 erffecavely warn the pubiic of hazards as
well as to resmict access to dangerous areas.

10.3.3 Off-Road Movement of Driil Rigs

The following rules appiy to the off-road movemenr of driil rigs:

Berore moving 2 drzil g, an inspecdon shouid be made or :he route of Tavei Jor
depressions, siumps, guilies. ruts, and simiiar obstacies.

The brakes or a dmil rig carrier shouid aiways be checied before maveiing,
parucuiariy on rougn, uneven, or hiily ground.

All passengers shouid be discharged berore a driil rig is moved on reugh or hilly
terrain.

The front axie of 4 < 4 or 5 X 5 vehicies or carriers shouid be :ngaged wnez
maveiing orf toad on hiily rerrzin.

Czudon should be used when aveiing on a hillside. The aiilside capabiiity or driil
rigs siouid e evaiuated conservarively, ceczuse the addition or driiling :cois may
raise the ceater of mass. When possibie, Tavei shouid be made directiy upniil or
downniil.

Obstacies sucx as smail logs. smail erosion channeis, or ditches shouid be crossed
squarety, 1ot it an angie.

When laterzi or overhead ciearancs s ciose. somecne on the ground shouid te used
as a guide.

After the driil rig has been moved to a new driiling site, ail brakes or lociks shouid
be ser. Whesis should be biocied on stesp grades.

The mast (derrick) of the driil rig shouid aor be ‘n the raised or partaily raised
positon during orf-road travei.

Loads on the drill rig and supporting trucks should be tied down during transport.

10.5.4 Driiling Equipment

10.3.4.1 Skid-Viounted Units

Labeis clearly indicating the function and direcdon of conrroi levers shouid be posted on the
lower unit controis of all driils.
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An emergency sarety power shutoff device should be instailed within reach of the operator
on all units. The device should be clearly labeied or otherwise made readily idennfiable and
checied daily o ensure that it is operable. The power unit should be operated oniy by authorized
and qualified personnei.

Equipmenr wiil be shur down during manuai lubricadon and while repairs or adjusmmenrs are
being made. Equipment such as internal combustion engines will not be refueied whiie munning.
Where pracdcal. the zasoline tank shouid be positoned or shieided to avoid accidenrml spillage or
fuel on the engine or =xhaust manifoid during rerueiing operatons. Hazardous gears and moving
parts aiso should be shieided 0 prevent accidental contace.

A dry ciemucai or carbon dioxide fire exunguisher, rated 3 pounds or larger, shouid be
carried on the unit and -emoved 0 a1 positon within 25 fest of the worksite during driling
operanons. Exunguisners wiil be inspected and tagged at least once 2very 3 months.

Engine =xhaust systems shouid be eguipped with spark arresters when operated in areas
where sparks consuture a fire hazard.

10.2.4.2 Overhead and Underground Utlities

Speciai preczudon must be taken wien using a driil g on a site within the vicinity of
eiecicai power lnes and other urilities. ElecTicity can shoci. surm. and czuse dearh.

Overnead and underground udiities should be locared. ncted. and 2mphasized on zil boring
locaron pians and assignment shests.  When overhead ziecaical power lines exist ar or aear
driiling site, all wires shouid be considered dangerous.

A check shouid be made ror sagging power lines berore a site is entered. Power lines shouid
not e lifted w0 gain enmance. The appropriate udlity company shouid be conracsed and a reguest
snouid Se made war it lift or raise ana cur off power o the lines.

The area around the driil rig shouid be inspectad berore the driil r1g mast (derrick) is raised
ar 2 site in die viciry or jower lines. The minimum distancs from any coint on the driil fig to the
nearest power line shouid be determined when the mast is raised or is being maised. The mast shouid
aot de raised and the driil rig shouid not be operated if this distance is lass than 20 feer. hecause
hoist lines and overhead power lines can be moved toward eaca other by the wind.

The existencs of underground unlities, suca as eiectic power, gas, peoieum, telephone.
sewer, and water lines. shouid always be suspected. These underground elecTic lines are as
dangerous as overhiead lines, so a udiity locating service shouid always be conractad.

There are generaily wo types of urility locaring servicss. One is a "fres” service thart is paid
for by companies with underground pipes, lines, erc., to protect the pubiic and to prevent cosdy
repairs. However, these services have access oniy to drawings for primary pipes or lines, typicaily
on pubiic property or right-of-way easements, bur nort to drawings showing supply or fesder lines
from a primary system to the interior of a properry. Therefore, they are not required, and in fac:
hesirare, to locate interior lines. Sites can be cleared for driiling by such servicss, but withour the
drill operator's knowiedge of the locations of underground fesder or suppiy lines.
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A second type of locating servics is provided by a paid subconmactor who physically swesps
or clears interior locatons using locanng equipment. Locating costs can be minimized by obmining
all availabie maps, drawings. and employes interview inforfadcn before conmacdng with the
locaung company. This is especiaily important at large indusmiai piants or mulitary bases, whica
can have an inmricate necwork of underground udlities. It is impormant that every locadon be cleared,
even those for hand-auger borings.

If a sign warning of underground udlides is located on a site boundary, it shouid not be
assumed thar underground unlities are located on or near the boundary or property line under the
sign: they may be a considerabie distance from the sign. The udlity company shouid e contacted
to check it our.

The owners of udlity lines or the nearest underground ualiry loczdon service shouid aiwavs
oe conraczed cerore driiling is started. However, rememper that some services provide inrormarion
on uniides going !0, but not withun. a site. Mezi detectors or other locaung 2quipment may be
necsssary (o determine the presence of shailow (surrace) udiities on site. The udiity personnet
siouid mark or tlag the locarien or the underground lines and determine whart specific preczurions
must be taken (0 easure sarery.

10.3.4.C Site Seiecdon and Woriing Plarforms

In preparmng a ‘vorksite locared on adverse :opogracny, Jreccurions must Se taken against
cave-ins. siides. and loose bouiders. The dril piaworm shouid 5e swbilized oy ourriggers or
adeguarte timpering.

Prior w0 driiling, adequate site ciearing and leveiing shouid be perrormed to accommodate
the driil g and suppiies and to provide 2 sare working area. Dniling shouid not commencs when
ee limps. unsabie ground. or site obsmuctions resuit in unsare tooi-handling conditons.

Suitapie storage loczrons shcuid be provided thar zilow “or the convenient handling of toois.
mareriis. and suppiies witour danger that dhey couid il ana imure anyome. Storing or
Tansporung [oois. marteriais, or suppiies within or on the driling mast (derrick) shouid e avoided.
Pipes. driil reds. Sits. casings. augers, and similar driiling toois :houid be secureiy staciec in 2n
orderiy manner on raciks or siils.

Penemarion hammers or other types of driving hammers shouid be piacad at a sare locadon
on the ground or secured when unatended on a piaform. Work areas, piarforms, waikways.
scarfoiding, and other accessways should be kepr free or obstrucdons and substances suca as ice.
grease, or oil that couid create a hazardous surface. All conrrois, controi linkages, and warning and
operadon lights and lenses aiso shouid be kepr fres of ice, grease, or oil.

In the vicinity of power Tansmission or distribution lines, drills shouid be adequareiy
grounded and set with at least a 15-{oot ciearance berween any part of the driil or mast and the
power lines.

Toilet facilities will be convenient to driil crews, or ansportaton will be readily availabie
to neardy toiles facilides. Toilers will be either the chemicai type or construced over ground pits,
which will be bacidilled when abandoned. They should be fly tght and mainrained in a saniary
conditon.
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Mud pits and drainage excavatons should be sately sioped and located o provide minimum
interterence with work. Where necassary, suitable barricades. carwalks, etc., should be provided
to reduce the possibility of personal injury. Ladders wiil be posidoned in pits or excavations thar
are 5 or more fest desp. Such excavatons shouid be pericdicaily inspecied to ensure sare operaton
and adeguate mainrenancs.

Truck-mounted driils wiil be equipped with a “saretryiine” or with cleariy marked and
conspicuousiy located emergency switches. The saferyiine emergency stop consists of a taut wire
thar runs around the back of the machine and connects (0 a speciai switch that auns orf the power
unit when the line is contacted. When esmergency switcies are used in lieu of a safetviine, there
shouid be 1 minimum or Two switches—ine iccated within =asy reaci or the operator, and one
locared within easy reacl of workers at ground levei near the driil or auger head.

Trucks should not be moved bacicward uniess the driver has personaily inspec:ad the area
beqind the cuck. In resmictad or congested areas, or areas where workmen are located, the
assistance or a "spouer” is mandarory. Also. ucks will be equipped with servicaapie automadc
baciqp alarms.

Berore the mast is raised. personnmei wiil be cieared Tom the ‘mmediate area—with :he
excaprion Or the operator and 2 heiper, wien necessary. A clecik shouid be made to ensure sare
ciearance rom energized power lines or aquoment. Unsecured eguipment must be removed rom
the mast. and cabies. mud lines. and catine -opes must Se adeguarteiy secured o the mast serore
raising. Affer it s raised, the mast mmust be secured o the rig in an upright position with stesi pins.

Dril equipment “viil not be moved undi a thorcugh inspection has been made 0 ensure that
the mast. driil rods. toois. and other sguipment are secured. A checik will also be made of the
steering mecianism. brakes, lights. load limits. and prover flagging and lighnng of load exrensions.
Appiicabie atfic laws will be observed when moving drill equipment over pubiic roads.

10.2.2 Surrace Driiling Overzdons

Berore the mast or a dnil rig is raised and driiling is commenced. the driil g must 3rst be
leveied and swapiiized with leveiing jacks and/or soiid cribbing. The driil Dig shouid be reieveied
if it semies arter the immdai semup. The mast shouid oniy be lowersd when the leveiing iacis are
down. and the leveiing jack pads should not be raised unni the mast is compieteiy lowered. Bercre
driiling operadons start, the mast shouid be secured or locked. if reguired by the dmil's
manuracuresr.

Berore the power unit is started. ail gears shouid be disengaged, the cabie drum brake shouid
be set, and no rope shouid be in conract with the cathead.

Berore the mast is raised, a check shouid be made for overhead obstruczions. Evervone
(with the excepdon of the operator) shouid be cieared from the areas immediateiy to the rear and
sides of the mast and informed thar the mast is being raised. The drill rig shouid not be driven from
hole to hole with the mast in the raised positon.

The driil rig should only be operated from the position of the controis. The operator should
shur down the drill engine before leaving the viciniry of the drill. "Horsing around” the vicinity of
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the drill rig and tool and suppiy storage areas is sricdy prohibited, even when the drill g is shut
down. Cauton shouid be taken when mounnng/dismmountng the plaform.

Driil operadons shouid be terminated during an elecmical storm.

The consumpdon of aicoholic beverages, depressants, stmuiants. or any cther chemicai
substancs whiie on the job is smicdy prombited. All unaaended boreoles must be adeguareiy
covered or protected to prevent peopie or amimais from stepping or failing into the hole. When the
driiling projec: has been compieted, ail open boreaoies shouid be adequately covered, protec:ed. or
bacidilled, according to local or state reguianons.

A safery chain and cabie arrangement shouid be used to prevent wvater swivel and mud line
wiip. All wvater swiveis and hoistng plugs shouid be checked for tossible Tczen bearings and
snouid be property [ubricared berore use. A Tozen bearmng could cause mud line wmip, wiick couid
mmjure the operator.

Only driil operators shouid brake or ser the chuciks to prevenr engagement of the
ransmission prior 0 removal of the chucic wrenca. Also. the caucik jaws snouid be periodiczily
checked and repilaced as necsssary.

A sming of driil rods siould oot be braked by the chucic ‘aws during lowering nro the hoie.
A cadine or hoistng cable and piug shouid be used :or braking prior 0 tightening or the chuci.
Faiiure to toilow this procedure couid resuit in steet siivers on the rods. possibie hand injuries. and
ioss or the rods o the hoie. Foilowing braking, driil rods shouid be zilowed 0 drain compiereiy
oerore removai Tom the working area.

Driil rods wiil not be lowered into the hoie with a pipe wreaci. Serious bacit and hand
injuries may resuit if the rods are lowered by this method.

When using driiling luids. 2 rubber or other suitabie viper snouid te used :0 remove the
mareriai rom Qe driil rods vhen removing them Irom the driil hoie. When driling vith air. the
exnaust and cummngs shouid be directed away rom workers with such devices as diverter heads. the
use Or "vhic siouid be stipuiated on driiling agresments, wnere appropriate.

Care must Se exercised by the operator 0 avoid a sudden hoist reiease of the driil red while
the rod is being carried from the hoie. The hoistng capacity and weignt of the driil rod must be
known to prevent coilapse of the mast during driil swing removal from the hoie. The operating
capacity or the mast and hoist aiso must be known and must not be 2xceaded.

When 0o} joints are broken on the ground or on a driiling piaform, fingers shouid be
posidoned so they wiil not be caught berween the wrench handle and the ground or the piaform if
the wrenca siips or the joinr suddeniy lets go. Pipe wrench jaws shouid be checked periodicaily and
repiaced as they become worn.



10.3.6 Use of Augers

The use of mismatched auger secdons should be avoided. Different brands and different
we:ights shouid not be used in the same auger Jdight.

Because some pins lose their temper arter very little use, causing the spring or clip secdon
to fail, oniy dght-iiming pins designed for the auger shouid be used.

A daily inspecdon—io inciude a thorough check of the hydrauiic hoses. connecdons. and
vaives—will be made berore squipment s used. Lericiencies sfiould Se correciad or sare condition
verified before the sguipment is started.

A durzbie sign contamning the foilowing wording shouid be instailed on ail equipment in il
view Of :he cperzror:

All personne! must be ciear berore starting this machine
Stop the auger to clean it

Stop engine when regairing, lubricaring, or refueiing

Lo not wear loose-iitung cioting or Jauntier-iype gioves.

The filowing zenerai procedures shouid be used "vnen advancing 2 toring with continuous
dignr or 2oilow stem augers:

® An auger boring shouid be starred with the driil -ig levei. the ciutcz or aydrauiic
roradon conmoi disengaged, he ransmission in low Jezr, ind the 2ngmme tunning
ar low revoiudens per minure (rpm).

* A system of responsibiiity should be estabiished for the series of actvires required
for auger driiling, such as connecting or disconnectng auger seczons and inserting
Or ~=moving e auger fork. The cpercior must Se sure that the t0oi 1andler s 'weil
iway Tom the auger cojumn and thar the zuger -“ork 1as Sesn -emoved derore
roragoen is starred. '

L] Cniy he manuracmurer's recommended mezhod of securing the auger o the cower
coupiing shouid be used. The coupiing or the auger snoouid not Se touczed with the
hands. 1 wrenci, or any other tooi during rotagon.

o Tooi hoists should be used to handle auger secdons whenever possibie. Hands or
fingers shouid never be piaced under the comom or an auger secdon when the auger
is being hoisted over the top of the auger secdon in the ground or other hard
surrace, sucl as the driil rig piarform. Feet shouid never be ailowed w0 ger under
the auger secdon that is being hoisted.

® Workers should stay ciear of the auger and other rotating components of the driil
rig. Workers shouid never reach behind or around a rotating auger for any reason.

° Hands or feer shouid never be used to remove curtings from the auger.



° Augers should be cleaned oniy when the drill rig is in neutral and the augers have
stopred roradng. A special paddle shouid be designed for cleaning auger ights; if
availabie, pressurized water is recommended fer jet cieaning.

10.3.7 Use of Handtoois and Portabie Power Tools

Handtcois shouid be Xept in good repair and used oniy {or their designed purposes. Proper
protecive eyewear siouid be worn when using handtoois and portabie power toois. Unguarded
sharp-edged or poinred tcois will not be carried in employees’ pockets.

The use of toois vith mushroomed heads. spiit or defecave handles. worn parts, or other
derecss will not be permuned. Toois that have become unsare 'vill oe reconditioned berore reissue
or discarded.

Throwinv or drooping or oois {rom one levei to another wiil aot be permirted: rather,
conminers and hand lines shouid be used for wansporting toois Tom one level o0 another.

Nonspariing :ools wiil be used in ammospheres where sourcess of ignition may cause fre or
expiosion.

ElecTic-oowersd shop and hand :toois wiil be or the dcubie-insuiated. shoci-nreor wvpe or
e 2rfecively zrounded. Power :oois shouid be overated oniy by designated smpiovees vio are
famiiiar with their use.

Portabie 3rinding :ools wiil not be used vithout properiy insuiled sarery zuards. Guards
and tooi rests soouid de maintaned in proper adjusmment. Grinding vhesis shouid aot be operated
ar speeds in excess or the manuractarer's safe raangs. Craciked or derectve wvhesis wiil zct Se used.

Portabie circuiar saws shouid be 2quipped with guards thar auromariczily enciose the curting
edges. Cracked or derectve olades wiil nor Se used. Also. -ower saws Wil zot Se 'ert -unning
when unarended.

ladwwa

condidon. Pneumanc impacs tcois will be operated with sarety ciips or retainers ‘nswmiled prevest
the wois rom accidenmily being discharged from the chucik. Airhoses shouid zot Se disconnecrad
rom equipmest unnj the pressure has been siur off and exhausted Srom the line. Sarery lasning “wiil
be provided at ail hose and tool connections on air lines over 0.5 inck in diameter. Lzaidng or
derectve Doses shouid be repiaced.

Portabie jneumarc toois should be inspectsd sericdicaily 0 2nsure zood mechanicai

When not in use, 00is will not be left on scaffoids, ladders, or overhead working spaces.
Conmainers shouid be provided to hoid toois and prevent them from failing.

10.5.3 Use of Ropes, Clains, and Accessories
The use of ropes and chains wiil be governed by the instrucdons on usage and safery limits

as recommended by the mamufacturer. Ropes and chains shouid be inspeczed before use, and their
loading shouid aot exceed the manufacmurer's safety limits.
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Hooks used in hoisting personnel or in hoisting loads over or in the immediate vicinity of
workers shouid be made of forged stesl and equipped with safery keepers. When shackles are used
under these conditions, they shouid be of the locking type or the pin should be secured to prohibit
urning.

Load-lifing accessories, such as sheaves, shackles, hooks. headache balls, etc., shouid be
obined from a reputabie manufacturer. The use of job-fabricated lifting accessories is expressiy

pronibited. Load-lifting accessories that show excessive wear or have besn bent, twisted. or
otherwise damaged will be removed from service.

10.3.8.1 Slings

When in use, slings should be inspected daily for signs of overioading, excesssive wear, or
damage. Derectve slings shouid be removed from service and repaired or repiaced before reuse.

Proper storage shouid be provided for siings to prevenr any damage thar wouid impair their
srength. They should be protecied from sharp. rough, or square corners to prevent curing or
breaking of fibers, smands, or chain links.

10.35.83.2 Wire Rope

The safe performance of wirs rope or cabies can be ensured by rigid pericdic nspeczon and
by proper use and care.

The maximum allowabie load for wire hoisting rope must not exceed the sare working load
prescrived by the manufacturer or the ultimare swength of the rope divided bv the sarerv Iacior.
Commercial snd-fastenings. ciips. and =inc socikers must be properiy appiied 1o deveiop maximum
swengn. Wire rope shouid be removed from hoisang or load-carrving service when idnked or wien
any one or the following conditions is observed:

° The existencs of 12 randomiy distributed broken wires in one rope lay, or four
broken wires in a singie swand in one rope iay.

® Evidence of corrosion or heat damage.

° One broken wire, rust, or corrosion adjacent to a socker or end-fiming (this reguires
removal from service or resockerng).

® Distortion, stretching, elongation, or abnormal reduction in diameter.

Wire rope found to be defective for hoisting or load-carrying shouid be piainiy marked as being
unfit for such use.

Running lines of hoisting equipment located within 8 feet of the ground or working level will
be guarded; or access to the operating area can be restricred.

Rope clips attached with U-boits should have the U-boits on the dead end of the rope. When
a wedge-socket fastening is used, the dead or short end of the cable shouid be clipped to the live
cable with a U-bolt or another approved fastener. '

G-29



’
EN

10.3.83.3 Fiber and Synthedc-ciber Rope

In selecang fiber and synthetic-fiber ropes for load-carrying purposes. only the best quality
rope should be used, with size and appiicanon in accordance with the manuracmurer's
recommendations. These ropes should be inspected frequently to ensure safe performance.

Proper care must be given to ropes to mainmn good conditon and high strength capacity.

Fibc" ropes shouid not be allowed to fresze after b:z\,:xmns wet, but should be cleaned caremully and

1ed in loose coils. Ropes should not be stored ciose to cement. lime, acids, or alkaiies. Ropes
that have besn exposed to these materials shouid be removed from service.

10.5.8.4 Chains

EXmreme care s necessary in the use and maintenance of all load-carrying chains. They
shouid be inspected by a competent person after =ach inswuilation and reguiariy thereafter. Chains
must not be subjected to a load greater than their cated sare ioading, which is determined from
capacity ables issued by the ciain manuracmurer.

Splicing broken chains by inserting o boit berweesn two links with the heads of the boit and
the out sustaining the ioac. or DV passing one iink through another and inserting a boit or a nail
hoid it. is pronibited.

10.3.8.5 Hoists

If a ball-bearing type hoisting swivel is used to hoist drill rods. swivei bearings shouid be
inspected and monc:m:a on a daily basis to ensure that the swive! fresiv rotates under load. If a rod-
siloping device is used to noxSt drill rods, the driil rods shouid not be driiled or rotated through the
siicping device. No more . foor (0.2 meter) of the drill rod coiumn shouid be hoisted apove
the top or the mast (aem::c) A rod coiumn with ioose tooi joinrs shouid not be hoisted whiie the
rod cojumn is being supported by a siipping device. If drill rods siip back imo the borenoie. an
amempt shouid Dot be made to brake the fail of the rods with vour hands.

Most sheaves on drill rigs are stauonary, with a singie-part line. The manufacmurer of the
drill rig should be consuited before the number of line parts is increased. Wire ropes must be
properly matcaed with each sheave.

Tool handling hoists should only be used for vertcal lifting of toois (except when angie hoie
drilling). Tooi handling hoists shouid not be used to pull on objects away from the drill rig;
however, drills may be moved by using the main hoist as the wire rope is spooied through proper
sheaves, according to the manufacmurer's recommendations.

When tools or similar loads cannot be raised with a hoist, the hoist line shouid be
discormected and the tools connected directly to the feed mechanism of the drill. Hydrauiic leveling
Jacks should not be used for added pull to the hoist line or the faed mechanism of the drill.

When attempting to pull out a mired vehicie or drill rig carrier, only a winch on the front
or rear of the vehicle or drill rig carrier shouid be used and workers should stay as far away as
possible from the wire rope. Tool hoists should not be used to pull out a mired vehicie or a driil
rig carrier. The following rules also apply

G-30



10.4

) 5

° The shock loading of a wire rope can be minimized by smooth and steady
application of loads.

o Wire rope shouid be protected from sharp corners or =dges.

° Clutches and brakes of hoists should be periodically inspected and tested.

® Gloves should always be worn when handling wire ropes.

° Following the installation of 2 new wire rope, a light load shouid be lifted first w0
allow the wire rope t0 adjust.

° A load should never be hoisted over someone's head, body, or fest. or left
suspended in the air when the hoist is unarended.

® Hands shouid be kept away from hoists. wire rope. hoisung hooks, sheaves. and
pinch point wnen the siack is being taken up, and when the load is being hoisted.
Hands snouid not be used to zuide wire ropes on hoist drums.

Excavaton

10.4.1 Generai Reguirements

The following generai requirements shouid be ollowed for sxcavation:

Excavarons shall be conducted in stric: accordance with OSHA 29CFR 1826.650
Subpart P reguiations. whick cover open =sxcavatons and define axcavation 0

Inciude renches.

The reguiations reguire protection of smplovess in sxcavarions against cave-ins,
eXcept when the eXcavalon is in stbie rock, less than fve feer deep, or desmed sare
by a competent person.

Workers must be protected from loose rock or soil and material or =quipment that
may fall into the excavation.

Underground urliry instailadons must be idenrified and located.

Inspection of the site by a competent person is required daily, or following a namrai
or man-made event that may aiter conditions. If there is evidence of possibie cave-
ins, protecive system failure, hazardous ammospheres, or other hazardous
conditions, empioyees at risk must be removed until corrective steps have besn
taken.

Safe and accessible means of access and egress must be provided.

Warning systems for mobile equipment are required, such as barricades, hand or
mechanical signals, or stop logs.
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° The regulations reguire testing for hazardous ammostheres and conrrols, including
daily inspecton by a competent person.

» Any of four options for sloping and benching systems may be impiemented for
stability of adjacent scructures. These inciude:

- A slope of 34 degress or less in lieu of soil classificaton.

- Maximmum allowabie slopes according 10 Appendices A and B of the OSHA
standard.

- Sloping or benching designs in accordance with stated criteria.

- Excavations designed by a registered professional =ngineer.

L Any of four options may be impiemented for support and shieid systems. These
inciude:

Designs for timber shoring in weacaes in accordance with ser criteria.

- Designs using manufacmrers’ wbuiated dara in accordance with set criteria.
Designs using other apuiared data.

- Other designs approved by a registersd proressional engineer.

» Sxcavauon shall stop during inciemenr weather. such as high winds, heavy rainrail,
lighming, etc.

® Tabie Gi0-+, A Guide to Seiection of Prorective Systems. contmins guidance on
seiecton or protective systems per the OSHA standard.

10.4.2.1 Preiiminary Inspecdon

Prior 10 excavanon. the site shouid be thoroughiy inspec:ed 10 determine conditions that
reguire special sarery measurss. The location of underground utilides. suca as sewer. teiephone.
gas, water, and eiecric lines. must be determined and piainiy staked. Necessary arrangements must
De made with the uriiity company or owner for the protecdon, removal. or reiocation of the
underground utlities. In such circumstances, excavaton will be done in a2 manner that does not
endanger the empioyess engaged in the work or the underground udlity. Utiides left in place
shouid be protected by barricading, shoring, suspension, or other measures, as necsssary.

10.4.1.2 Protection of the Public
Necessary barricades, walkways, lighting, and posting shouid be provided for the protecton
of the public prior to the start of excavation. Excavarion operations on Or near stte, COUNTY, OF City

streets, accessways, or other locatons where there is exiensive interface with the public and/or
motorized equipment will not start until all of the following actions have been taken:

® The conrmractor has conracted the authority having jurisdiction and obtained written
permission to proceed with protective measures reguired.

° The contractor, using the authoriry's instructions and these standards, has developed
an extensive and detailed standard operarting pian.
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# The pian has been discussed with affected =mpiovess, and appiicabie protecdve
measures are in place and functioning.

10.4.1.5 Access and Lighting

Safe access will be provided for empioyess, inciuding inswllation of walkways, stairs,
ladders, etc. When operatons are conducted during hours of darkness, adeguate lighting will be
provided at the excavaron. borrow pits, and waste areas.

ere empioyees are required 1o enter excavations over 4 feet in depth, stairs, ladders, or
Tamps must de provided, so as [0 reguire no more than 25 fest of lateral Tavel. When accass w0
excavauons exceeds 20 feet verrcally, ramps, stairs, or personne! hoists shouid be provided.
Ladders extending from the bottom of the mench to art least 3 feet above the top must be placad
within 25 feet of workers in the mench.

10.4.2.4 Personal Protective Tquipment

PPE will be provided and used in accordance with the specific reguirsments set forth in the
pian. Drillers and heipers must wear approved safery zoggies or sarsry giasses with side shieids.
nearmg protection, hard hats, and safery shoes.

10.4.2.2 Removai of Trees and 3rusn

Prior 10 excavation. wess. brush. bouiders. and other surfacs obstacies that present a hazard
10 empioyees shouid be removed.

10.-.2.5 Slide Prevendon and Trenching Reguirements

All rrench excavations over S feet in depth must be sioped to the angie of repose Tom the
dotom of the Tench. but never less than 3/4 horizonmi to 1 vertical (i.2.. 37 degrass from verdcal),
or supported Dy structurss designed by a professionai engineer. Excavatons shouid be inspecte
following rainstorms or other hazardous events. Additional protection against possibie siides or
cave-ins shall be provided, as necessary.

10.4.2.7 Angile of Repose

The determinadon of the angie of repose and design of supporting svstems should be based
on 2 thorough evaiuanon of all perunent factors, inciuding depth of cur; possibie variation in warer
contemt of the material; anncipated changes in the marerial from exposure to air, sun, water, or
freszing; loading imposed by swucmures, equipment, or overiying or stored material: and vibrations
from sources such as waffic, equipment, and blasting. The angie of repose for all excavarons,
including trenching, should be determined by a professional enginesr, but in no event shouid the
siope be less than 3/4 horizonml to 1 vertcal (i.e., 37 degress from verricai) from the bottom of the
excavation.
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10.4.1.8 Support Systems

Matrerials used for support systems, such as shestng, piling, cribbing, bracing, shoring, and
underpinning, shouid be in good serviczable condinon, and umbers shouid be sound and fres of
large or loose knots. The design of support systems shouid be based on calculations of the forcas
and their directions, with consideration for surcharges, the angle of internal fricdon of materiais,
and other pertinent characteristics of the material to be retained.

When tght shesang or shest piiing is used. il loading due to the ground water :abie shouid
be assumed uniess reiieved by weep holes. drains, or other means. Cross braces and ench jacks
snouid be piaced in Tue horizontal posinen and secured to preven siiding, falling, or kicicurs.
Addiucnal stringers, ties, and bracing shouid be provided to allow for any necessary temporary

removal of ndividual supports. Support systems shouid be pianned and designed bv a professional
enginesr competent in the feid.

Bacidilling and removal of rench support systems shouid prograss together from the boom
of the rench. Jacks or braces shouid be reieased siowiy. In unstabie soil, ropes or other safe means
will be used 10 remove the bracss Irom the surrace after workers have left the wench.

Special precaunon must be aken in sioping or shoring the sides of excavations adiacenr
a previousiv bacicilled excavadon or fill area. The use of compacted dacizill as bacidorms on
siopes that are steeper than the angie of repose of the compacted marerial in its zamral state is
pronipited.

10.4.1.9 Structurai Foundatons and Footngs

Except m hard rock. excavations beiow the leve! of the base of any foundation. footing, or
rezaining wall will not be permmutted uniess the wail is underpmned and ail necessarv precaurions are
iaken 10 ensure e Sability of adiacent valls. If the =xcavauon endangers the s:aomry Of adjacent
buiidings or structures. shorng, Sracing, or underpinming designed by a quaiified person wiil be
installed. Such supporung systems must be inspected ar isast daily by quaiified persons to ensure
that protection is adeguate and effectively mainrained.

Smail diamerer fooungs that workers are required to enter, inciuding beil-boomed foorings
over 4 feet desp, must be provided with a steei casing or support system of sufficient srength 10
support the earth walls and prevent cave-ins. The casing or support system shall be provided for
the full depth, except for the bell portion of bell footings.

Fixed or portable ladders must be provided for access. A lifeline, securely amached to a
shouider harness, should be worn by every empioyes entering the footing. The lifeiine shouid be
manmed from above and should be separate from any line used to raise or lower materiais.

10.4.1.10 Vertical Curs and Slopes

Before a siope or vertical cut is undercur, the residual marerial must be aneauately supported
and the undercurting method and support system must be inspected.

When exposed to falling, rolling, or sliding rocks, earth, or other materials, employess
working below or on slopes or cuts should be protected in the following manner:
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® By effectve scaling performed prior to exposure and at intervais necessary to
eliminate the danger.

° By the instllation of rogk hoiting, wire mesh, or equivaient support if the material
conunues 1o rave!l and fall after scaling.

° By the insuallation of protective timber or wire mesh har=cades at the siope of the
cut and at necessary intervals down the siope. Wheraver pracdcal, benching
sufficient to rewin failing material may be used in lieu of barricades.

® By ensurng thar personnei do not work above one another where there is danger or
failing rock or sarth. Personne! performing work on vertcal cuts or slopes where
baiance depends on a supporting system must Wear appropriate safery equipment.

10.4.1.11 Ground Water

Ground water shouid be controlled. Freszing, pumping, draining, and other major conmroi
measures spouid be pilanned and directed by a competent proressional 2nginesr. Fuil consideration
shouid be given 1o the exisung moisture baiance in surrounding soil and the erffects on foundations
and swucaures if it is dismurbed. When continuous operation of Zround waler CONITol SquIpment is
necsssary, an emergency power source shouid be provided

10.4.1.22 Surface Water

e accumuiation of surrace water in eXcavations must 1ot de Dcrmmea and shouid be
conrroiied D}’ diversion ditcaes. dikes, O“WEL."III" sumps. or other =ffeciive means.

10.-.2.13 Zxcavated Mareriais

ZXcavarted materiais shouid be placed and retained at least 2 fesr TTom the den oth of the
excavaton, Or at z greater distance when required 1o prevenr zazardous loading on the ’ac" of the
Xcavaton.

10.4.1.14 Protectve Devices

Guardraiis. fences, barricades, and warning lights or other illuminarion systems will be
maintained from sunser to sunrise on excavauons adjacent to walkways, driveways, and other
pedestrian or vehicie thoroughfares. Waikways or bridges thar are protected by standard guardraiis
should be provided where employees are required or permined to Cross over excavarnons.

Wells, calyx holes, pits, shafts, and all similar hazardous excavartions must be effecaveiy
barricaded or covered and posted. All temporary excavations of this type should be backfilled as
soon as possibie. When mobile equipment is permirtted adjacent 10 excavarions with steep siopes or
cuts, substantial stoplogs or barricades shouid be installed.



10.4.1.15 Equipment Operation

Eguipment that is operated on loading or waste areas must be equipped with an automatic
backup aiarm. Additonally, when empioyees are on foot or otherwise endangered by equipment
In dumping or waste areas, a competent signaiman shouid be used to direc: waffic. The signaiman
must have no other assignment that interferss with signaiing dudes. If the equipment or Tuck cab
is not shieided. the operator should stand clear of the vehicie during loading. Excavating or hoisung
eguipment should not be allowed to raise, lower, or swing loads over workers uniess effectve
overnead protecdon is provided.

10.4.1.16 Drilling Operations

When drilling in rock or other dust-producing material, the dust shouid be conmrolled within
the OSHA Permissible Exposure Limits (PELs). Exceprt in shaft and munnei sxcavation. dust conrroi
devices are not required on jackhammers as long as the operators wear approved dust respirarors.

10.2 Confined Space Entry

In January 1993, OSHA promuigated a new, compreaensive =ederzl standard (29 CFR
1910.146) enutied "Permit Required Conrined Spaces” specificaily to protec: workers who =ater
conrined spacss. Although the standard allows for non-permit required confined space enrry n some
nstances. Dames & Moore has taken the approach that all confined space snrv shall be reated as
permit required.

The purpose of this secton is to establish safery practices for work conducted wirhin
connned spaces: however, compiiance with these requirsments does nor preciude or oreempt other
standaras.

10.2.2 Derfinition of a Confined Space

To be considered a confined space reguiring a permit for earrv, the space must mest the
following Tour criteria:

° The space must be large snough and so configured that an empioves can enrer it and
perrorm assigned work.

® The space must have limited or restricted means for enry and exit. In many cases,
the enrrances are smailer and contortion of the body is necsssary for passage. In
other instances, the entrance may be large, bur removai of a disabied empiovee may
be difficuit. A common arribure of a confined space is that rewieval of a suddeniy
disabied employee presents a challenge.

° The space is not designed for continuous emplovee occupancy. Most confined
spaces are designed to hoid or enclose materials, procssses, etc.

® The space may be hazardous or become hazardous due to one or more of the
following conditions:

Conrains or has the potential to contain a hazardous ammosphere;
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spaces:

~
- Conrains a material which couid enguif a person inside the space;

- Is configured internally such that an enmant couid be rapped or asphyxiated
mside the space; or

- Conmains or mav conmin any other recognized serious safety or health
hazard.

Confined spacss inciude, but are not limited to, the following:

® Storage tanks, tank cars, procsss vesseis, bins. t@ank wailers, and other tank-iike
compartments, usually with one or more mannoies for =arry.

° Open-topped spacss of more than 4 fest in depth, such as bins, silos. pits, vars, wbs,
vauits, vesseis, or floanung roor storage anks.

° Ventlaton or exhaust ducts. manhoies, sewers, tunneis. pipeiines. and similar
CIITEs.
° Ovens. furnaces, kiins, and simiiar enciosed smucrures.

10.2.2 Hazards of Confined Spaces

~— ~

The following is a list of the most common hazards found in association with confined

> Oxvgen deficiencv—ammospnerss thar conmtain less than (9.5 percemr oxyger.
Normai Iresk air contains 20.9 percem oxygen.

&

> Qxvgen Soriched—an ammosphere with oxygen in excsss of 22.5%. These types oI
ammospneres are considered a potennal fire or sxpiosion hazard.

° ompustibie gases and v —ammospheres that may expiode or ignite if a source
of ignigon is present in or introduced to the snvironment.

° Toxic gases v —aunospneres that conmin conraminants, inciuding
aspiyxiants and irrimants, that even in low concenrrarion can cause serious injury or
deatn.

® Mechanical Hazards—confined spacss can make it difficult 10 avoid contact with
such machinery or electrical components thar are located within the spacs.

° Engulfment Hazards—enguifment in confined spacss occurs when the victm is

immersed in liquid or apped and enveioped by finely divided, dry bulk mareriais.
Bulk materiais can either be aspirated into the respiratory system or their weight can
crush the torso.

@ Noise Hazards—scaling, chipping, grinding, hammering, riveting, power scrubbing,
the use of power and pneumatic toois, and air line leaks can all create hazardous

G-37



noise levels. Noise inside a tank or vessel can be ampiified within the confines of
the space.

° Hegar Stress Hazards—the sun on a meml tank or lack of air circuiadon can contribute
to a hot environment, in addition to the use of protectve clothing and equipment.

® Cold Stress Hgzards—in cold weather, the memal of a w@nk can result in a coid
environment inside the space.

One should angeipate that any combinanon of the above ammespheric conditicns might 2xist
In tunneis, udiity mannoies, vauits, sewers, subcellars, excavatons, raiiroad w@ank cars, sump pits,
siios, open tanks. rooftop mechanical penthouses, cold storage facilines, ship's hoids, stacks and
caimneys, ductwork, brewer's vats, mine mnneis, abandoned weils, sewage eamment piants, and
sanitarv landfills. Hazards aiso may appear unexpectedly in normal simuations because of
Inappropriate industrial waste disposal or leakage of toxic substances inro =arth srata or conduits.

10.2.3 Training Reguirements

All Dames & Moore empiovess who will be parnciparting in confined space samrv acdvides
wiil recetve Conrined Space Entry training before their inital assignment to such work. At least one
team membper will be currently certfied in first aid and CPR. The space enwrant cannot be the soie
enmry team membper certified in first aid/C2PR.

Imual raining will be suppiemented with additional training as part of the annual 8-hour
Hazardous Waste Operaticns Refresner instructon for Class 1 personnel. If necessary, separate
refresher ainng for confined space =nuy work will be offsred. The waining will cover the
following tepics at & minimum:

Conrined Space Recognition

Hazards of Confined Spaces

Recognition of Symptoms of Exposure

Traming Reguirements for Confined Space Eamry Work
Team Member Responsibiiities

System Preparation

Eguipment Reguirements

Pracrice with Instrumentation and Equipment

Rescue Procedures

Overview of Confined Space Entry Permit Parameters.

10.2.4 Confined Space Entry Permit

A confined space entry permit is a written or printed document that is provided by the
empioyer to allow and control the entry o a permit-required space. Dames & Moore requires the
use of a permit even in those cases where OSHA does not require a permit. In the case of a non-
permit-required space per OSHA, the permit will serve as the Wrinten Cerrification OSHA requires
that the space is safe for enry. The following minimum information must be provided on the
permit:

° Identfication of the space to be entered.
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Purpose of the entry.

Date and authorized duration of the enry permit.
Authorized entrants within the permit spacs.
Personnel serving as attendants.

Individual serving as the supervisor.

Hazards of the permit space.

Measures used to isolate the permut spacs and 1o eiiminate and conrrol permir space
hazards berore entry.

Acceprable enory conditions.

Resuits of ninal and periodic tests performed. accompanied bv the name of the
tester and indication of when the t=sts were perrormed.

Rescue and emergency servicss that will be utiiized and the means for nitaung or
summoning those services.

Communicanon procsdures used Dy authorized snmants and aendants o maintain
contact during enmy.

Eguipment used during the operation.
Any other nformation whose inciusion is necsssary.

Any addinonal permits that have been issued 1o authorize work in the permir space;
for exampie, a weiding or hot work permit.

No one is to enter a permit-required confined space uniess a permit, authorized for the specific
site, has been compieted by a heaith and safery professional.

10.2.2 Hazard Categories of Confined Spaces

CLASS A:

A space containing an ammosphere that may be Immediately Dangerous 1o Life or
Heaith IDLH). Exampies of IDLH conditions are:

Oxygen deficiency (0. < 19.53%).

Oxygen enriched ammosphere (C, > 23.5%).

LEL or LFL > 10%.

A toxic ammosphere is present.

A combustibie dust ammosphere is present that equals or exceeds its LFL or
that obscures vision at a distance of 5 fest or less.
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Entry can be made into a Class A confined space only with special
precautions or equipment to reduce these hazards. These determinations will only
be made by the SSO or his designee. At no ume will an employee enter a space thar
is oxygen enriched or that has a LEL or LFL amosphere over 10%.
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CLASS B: A confined space that has an ammosphere where:

Oxygen is berween 19.5 and 23.5%.

The LEL or LFL is less than 10%.

A toxic atmosphere is not present.

A combustible dust atmosphere does not exist.

Any other recognized serious safery or heaith hazards are not present.

Entry imto a Class B category may be made withour any special
modifications to the enmry work procsdure. In general, the basic provisions of
confined space enwry preparation, eguipment, and crew requirements will be
adequare for most Class B enmies. All confined space enmry work will be conducted
In accordance with the confined space enmry permit, following the enrrv parameters
of the standards. uniess specifically changed by the SSO, or designes. Any such
modifications to the entry procsdure shail not conrlic: with confined spacs sntry
reguiagons.

Because of the variery of aazardous condiuons that may be sncountersd in
contined space entry WOrK. it is impormant thar the potennal hazards of the space be
thorougniy evaiuated so that adeguare measurss can be twaken to allow sare
compieton of the project.

10.2.6 Confined Space Enry Preparation

Confined space enmry work often presents a combination of hazards to the enmrants and aiso
to those wno are supporting the job from outside the spacs. Efort spent at the deginning or a
confined space entry for proper preparation will usuaily say off during the actual eamv ‘n the
following ways: 1) the snmry may be abie 10 be made with less smingent procedural and equipment
requirements: Z) the enry may reguire less staffing; and 3) preparartion pays off in terms of safery,
ume. money, and snergy.

The following steps are in the usuai order thar these jobs shouid be accompiished:
1. Drain, flush, or purge all original contents rom the space.
2 Blind flange, doubie biock and bieed, de-enmergize, and lock-our all sources of

material, energy, or mouon into the space. In rare cases, a @g-out may be
acceprabie instead of a positive mechanical method.

w)

Ventilate the space to rid it of flammabie and/or toxic materials and provide air
circuiadon. The space should have approximareiy 5 to 6 compiete air changes per
hour. Be sure thar the positioning of the venrilation equipment does not biock access
to the enmrance of the confined space or create a trip or eiecrocurion hazard. Two
ventilators (one to supply air and one to exhaust air) may be required depending on
size, configuration, and amospheric hazards of the space. Conversely, in some
instances, mechanical ventilation may not be required for a particuiar confined
space.

G441



\O

10.

0=

Worker

CXY

Conrrol any sourcss of ignition such as sparks, open flame, welding/cutting
eguipment, and spacs heaters.

Survey the confined space enmry site to ascermain that no hazards exist that couid
create probiems—ior exampie, machinery thar couid crimp or sever an airiine hose.

Assembie and set up all other auxiiiary equipmenr inciuding wench/hoist mechanism
or airiine system.

Perrorm ammospheric checks of the spacs Trom the ourside. Be sure o take readings
from several areas inside the space; check corners, low-lying areas within the
conrned space. or portons of the spacs that may not be ventilated as uniformiy as
the rest of the space. Oxygen must be the first ammospheric parameter measured,
followed by flammmabie vapor and any appropriate toxic conramizants.

Enrer the results on the permit. Determine the hazard class of the confined spacs.

If conditons are suitable for enmy, and ail required equipment for snmrv is availabie
and in working order, assempie all team membpers and procsed with site sarery
briefing.

If a pronibited condition deveiops during enrry, or if entrants inirate seif-rascue,
WOrK must stop and the permit is void.

Confined Space Entry Procedures
shouid not enrer a confined space uniess te oilowing precaurions are Solloweg:

Under no circumstance should a worker enrer a conrined space withour at least one
individuai standing by. This individual shouid be capable of monitoring what occ:

in the confined area and be eguipped to remove or initate rescue of the worker in
an emergency. The use of lifelines and safe communicanng devices is
recommended.

All lines that contain harmful agents, such as suppiy, discharge, overflow, vent,
drain, or simiiar connections entering the space, must be physically separated or
biociked by means of biinds or other devices thart are capabie of snsuring compiets
closure, except fire suppressants and exnnguishing systems.

All fixed mechanical devices or equipment shouid be disconnected, because their
operation might endanger the empioyes or cause additional hazards. Elecmical
service equipment, excluding lighting, shouid be padlocked or tagged (29 CFR
1910.145(f)).

When adequate namral air movement or conrinuous forced ventilation is not
provided, the armosphere shouid be tested for oxygen deficiency (less than 19.5
percent oxygen). The internal atmosphere must be tested for combustible gas and
forancommmammexc:ssofpubhshedsﬂmardswh:nthmwmsonmsuspec:
their presence. :
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Ventlaton:

When air monitoring indicates an unsafe atmosphere, the space shouid be
ventilated untl the concentration of the hazardous substancs(s) is reduced
to a safe level or eliminated, ar which tme the empioyes is permined to
enter the confined space. Ventlaton must be contnued as long as
recurrence of the hazard is probabie.

As an alternanve to ventlatdon, or if venrlation does not adequately reducs
Or remove the 1azardous substance, a confined space shouid be emered oniy
if an appropriate respirator is worn. If a seif-contained respiraror is used.
sufficient primary air capacity should be available as well as reserve
capaciry to perform the task inside the confined space. The wearer of the
TespIrator may not be permitted to remain in the confined space when the
primary air system is depieted or is being repiaced. The reserve air suppiies
of rescue personmme! and ordinary workers shouid be used oniy mn an
emergency.

An adeguate. contnuous suppiy of air must be provided while work is
performed under any of the following conditions:

1. When combustibie or expiosive gas vapors have been niriaily
derecred and subsequentiy reduced to a safe level bv venriiation.

[

When organic soivents are used in the work procedure.

L)

When open-ilamed torches are used in the work procedure.

i

When n 2 manhole that is located in thar pordon of a Dubiic rignt-
of-way open 1o vehicie warfic or exposed w0 a seepage OI Zases.

5 When an oxygen deficiency or toxic gas is presen.

The following provisions regarding communication must be met:

L. Provision for constant communication with an empioyes in the
immediate vicinity who is not in the confined space (use of the
"buddy system").

2. Provision for an adequare rescue procedure, inciuding equipment

specifically designed for rescue from the confined space.

3u Provision for training in rescue and cardiopuimonary resuscitation
procedures for empioyess working inside and outside the confined
spacs.

Lighring:

Temporary lights should be equipped with guards to prevent accidental
contact with the bulb uniess the bulb is desply recessed within a reflector.
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- Temporary lights shouid be equipped with heavv-dury eiectric cords, with
connecdons and insulation maintained in safe condition. Temporary lights
may not be suspended by their eiectic cords unless cords and lights are
designed for this means of suspension. Spiices shouid have insulaton equal
to that of a cable.

- Working spaces, walkways, and simiiar locatons shouid be kept clear of
cords.

- Portabie siecic lighting used in moist or other hazardous locations (e.gZ..
drums, tanks, and vesseis) snouid be operated ar a maximum of 12 volts.

10.6 Soil Vapor Exmraction Equipment

Dames & Moore owns and operates Soil Vapor Exmracton (SVE) equipment at various
remediation sites. This brief list of safety reguirements covers hazards specific to this type of
operauon. The list assumes that safety reguirements for smandard operadons inperent in SVE
operagons are aiready being rollowed. such as 28 CFR 1910.120 "Hazwoper" pianning, Taining,
and other requirements: or drilling, wenching, and shoring sarery pracucss.

The components of a typicai set of SVE eguipment can inciude an elecTic or zasoiine
powered motOr, a carpon adsorption bed, and various iters, piping, and conrrois.

10.6.1 Basic Reguirements
10.6.2.1 General

Zmpioveses wiil not procsed with work on. or in the proximury of. SVE equipment unril they
nave been properiy Tained and have amended a safery briefing covering the nazards invoived. This
may be in the form of a "taiigate” safery briefing or a more extensive session, depsnding upon e
extent of the hazards, the empioyess' safery knowiedge. and site-specific sxposures.

The use of unsafe or defective equipment is not permined. Equipment must be inspected
reguiarly and. if found to be defective, immediately removed from use and repaired or repiacead.

Empioyees shouid be familiar with the location of first-aid Xits and fire extinguishers.

Telephone numbers or radio frequencies for emergency assistance must aiso be prominently posted
and kept current.

10.6.1.2 Housekeeping

Good housekeeping practices should be observed in and around the work area. Suitabie
storage should be provided for all materiais and supplies.

Any work surfaces, plarforms, stairways, walkways, scaffoiding, or accessways shouid be
kept fres of obstructions. Any debris should be collected and stored in piles or containers for
removal and proper disposal.

10.6.1.3 Flammabie Liquids
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All highly flammable liquids shouid be stored and handled oniy in approved conminers.
Portable conuiners must be of the approved, red safety container type, eguipped with flame
arresters and seif-closing lids.

Approved hand pumps should be used to dispense gasoline from drums. Gasoline must not
be used for degreasing or smarnng fires. Also, gasoline containers shouid be clearly labeied. and any
storage areas snould be posted with "No Smoking" signs. Fire exunguishers shouid be installed in
all area that conrain flammabie liguids.

10.6.1.4 Public Safety

Work areas shouid be reguiated so that the public will be protected from imjury or accident.
Adeguate danger signs. barriers. etc., shouid be piaced to effectively warn the public of hazards as
well as to resmict access 10 dangerous areas.

10.5.1.5 Drilling Safery

Construcdon of soil vapor exmracrion systems reguires instailation of soil vapor exmaction
wells and separare air inier weils. Safery reguirements for driiling operations shouid be followed.

10.5.2 Specific Reguirements
10.8.2.1 Chemical Hazards

Some of the primary chemical hazards at SVE operations are site contaminants beczuse SVE
eguipment is used [0 freal sites comaminated with voiatile organic compeunds. Contaminant vapors
drawn Tom sxTacidon weils ars commoniy Teared with carpon adsorprion units or are incinerated.
Addirtionai chemical hazards associated with these (reamment technoiogies inciude fuei for the
incinerator and actvated carbon samrated with site comaminants. Manuracmurers' Marerial Sarery
Dara Sheets snouid be availabie on site for all near chemical compound used.

Personne! can be exposed 1o site contaminanrs during sampiing and equipment maintenance.
Because soil vapor exmracton systems are typicaily ciosed systems terminarnng in contaminant
OX1dizauon Or adsorption apparams. chances of exposure incidents during normal operations are
minimal. If chemical exposure occurs, however, it is most likely during sampiing or equipment
maintenance. Sampiing typically inciudes sampiing of site soils or ground water to measure the
long-term effectiveness of remediation actvites, or sampiing procsss water or vapors to determine
the efficiency of weament technologies in capruring or destroying the conraminanrs.

A porennal for exposure exists during maintenancs procsdures because of cleaning sediment
from knockout pots and from general piping system repairs.

In order to minimize the potential hazards associated with chemical exposure, all site
workers should have a knowiedge of particular site hazards and contaminants. Based upon site
conditions, proper personal protective equipment shouid be worn such as hard hats, chemical
protectve clothing, and safery shoes.

10.6.2.2 Physical Hazards
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Physical hazards can be managed by general housékesping in work areas and routine
equipment maintenance. Scaffoiding may be erecied around water soipping rowers and incinerators
and should be inspected periodically, as part of a routine mainrenancs procedure.
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10.6.2.3 Pressure

SVE systems create a vacuum to draw soil vapors from the ground. The vacuum created
1s a potential hazard, and remedial squipment shouid be shur off when maintenancs acdvides or
repairs occur.

10.6.2.4 Elecmric Hazards

Because several types of equipment in SVE systems are commonly powered by electicity,
electrical hazards exist at these remedial sites. Liquid ring vacuum pumps. knockour pumps, air
stripper hoiding mnks and pumps. and other siements of the weament units are requently powered
Dy elecmicity. General housekeeping and eguipment mainrenance are necsssary Io prevent eiectTi
safety hazards. Worn switches and wiring shouid be quickly repaired. use of water shouid be
conrroiled. and unnecesssary spiils prevenred. Ground fauit interrupters (GFY) should be used on ail
Circuits carrying power rom a neardy indoor source to outdoor eguipment or from an outdoor
pormabie generator 10 SVE squipment. Eguipment shouid aiso be properiy grounded as a protecticn
agamst shocks. stadc esiecTicity, and lighming if an eiecaical storm occurs.

10.5.2.3 Lighring

In additien to providing reguired or recommended iilumination intensities of at least 3 foot-
candles for nighmme operation. consideration shouid be given o the seiection and piacement of
lighting equipment. Proper lightng shouid provide minimum giare, =iiminate harsh snadows. and
provide adeguate ilumination 1o pertorm work efficientdy and sareiy. Light buibs shouid be of the
neavy dury, outdoor. nonshatering tvpe.

All lighnng circuits. inciuding extension cords. shouid be grounded and have GFT protecIcn.
Circuns and extension cords shouid be inspected periodicaily.

10.8.2.5 Incineraror/Treament System
Thermal hazards exist with incinerarors. and boundaries shouid be set up to prevenr conract
with heated surfaces. Additionaily, proper thermal protection shouid be avaiiabie for personnei
working at the incinerator. Vapor extracior pumps should be set to shut off auromadcally if the
incinerator shuts off, to prevenr accumulation of high concenmratons of voiadle compounds that
couid resuit in an expiosion hazard.
10.6.2.7 Carbon Bed Temperature
A hazard reiated to carbon adsorption units is the hear of reaction, which is high for some
materials. such as ketones, treated in high concenmradons. SVE equipment shouid be designated to

take this into account when carbon adsorpton is empioyed and the bed lemperamre must be
monitored.

10.7 Boating Safety

This section establishes safery practces for boating operations.
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10.7.1 General Operating Requirements :

b

The {ollowing general operating requirements perrain to all Dames & Moore boating
operatons, regardless or size or extent.

The boat operator is responsibie for the sarery of all persons and equipment on board

and the operaror must provide a safety briefing for all occupants of the boat prior

to leaving the dock, pad, etc. Boat operators must complete emergency first-aid
.

Boars are not 10 be boarded by unauthorized or non-essental persons (e.g., family,
dependents, Or riends).

For extensive boating operadons, the empioves in charge shouid have taken the U.S.
Coast Guard Boating Skills and Seamanship course or its equivaient.

Personai gear should inciude shoes or boots with anu-skid soies and foorwear
suitapie for sampiing or other work done ourside the boat. Water repeilent ciothing
and sutficienr warm ciothung shouid be taken aiong on the 5oat. and 2 change of drv
cicthing is orten ne=ded.

Boar operators shail nitiate operarions on the ocsan. aswaries. large lakes. and large
rivers oniy after acquirng 2 current and reiiabie weather forecast. Common sense

must prevail. When in doubt. the safer course of actdon is reguired.

Auxiliary fuel shouid be stored in sarery cans and secured to prevent spillage. away
from sources of heat and sparks.

Boats must be eguipped with non-siip Joorboards.

Excess sguipment is (0 be minimized and that which -emains on board shouid He
stowed in such a way that waikways are Xept ciear and fre hazards are avoided.
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10.7.2 Required Equipment

ES

Every motorboar shall have a fire extinguisher approved for fighung electrical fires
or burning liquids, e.g., gasoline. (A _.a-pouna dry chemical extnguisher will
sausty the requirement, but a 6-pound drv chemi exunguisper will offer a greater
chance of puming out a liquid fuel fire.) The ﬁrc exunguisher shouid be located
convenient to the fueling area to put out spill fires.

All boats operated in esmaries or open seas should be eguipped with Wo-way radios
adeguate 10 communicate with at least one shore starion. Boars Wwith marine radios
will monitor a distress frequency when not Tansmimng.

Boats from 16 to 26 fee: long must Carry an audibie sigmal, such as a whistie or
horn. that can be heard for at least a haif miie. A police whistie will mesr this
reguirement.

Boarts with enciosed spacss where spiiled fue! or el vapors can accumulate must
nave powered ventiation to ciear away we fuel vapors. This requiremen: does not
normally appiv t0 open boats.

All passengers must wear life jacikers. aithough divers are permired 10 wear wer

sults in lieu or life jackers. Boars must aiso CarTy at least one towabie flotation
Q“VIC-

Floatation devices Types I. II. II. IV. and V can be used. Types I and V are
designed 10 save an unconscious person from drowning because thev will mumn an
unconscious person from a face-down positon in the water. The Type I device
provides maximum flowation and thus maximum Drotecuon In rougn water. The
Tvpe V device is designed for work acdvities. Fioar coats or eXposure suits
approved by the Coast Guard are recommended for coid water operanon. Wer suits
can also be used. preferably with an addinional flotarion device.
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11.0 HAZARD COMMTUNICATION
11.1 General

The Dames & Moore Hazard Communicarion Program compiies with the OSHA Hazard
Communication Standard (HCS) found in 29 CFR 1910.1200 and 29 CFR 1926.59, which applies
t0 any chemical present in the workpiace in such a manner that empiovess may be exposed under
normal conditons or use or in a foreseeabie emergency. Although waste marterials are sxciuded
from the OSHA reguirement. decontaminarion chemicais for sampiing appararus or proteczive
ciothing (such as acetone or wisodium phosphate) and calibradon standards (such as isoburyiens gas)
reguire Material Safery Dara Sheets (MSDS).

The principie of communicating the hazards of materzals used in the workpiacs 10 empiovess
appiies broadly to firmwide activities, from informational programs on the conduc: of hazardous
waste acavines 10 the firm's insistence upon adequate safery and heaith waining. It is aiso impormnt
for personne! to have an awareness of client concern for Hazard Communication due to Federal,
state. and local reguiatons directy affecting cermain client acavides.

11.2 Compiiance Requirements

In order 1o compiy with Hazard Communication Standard (29 CFR 1910.1200). Dames &
Moore has derermined that:

° All conuainers of hazardous chemicais must be appropriateiy labeied or tagged o
ldenufy the hazard and provide informarion on erffects and appropriare protective
measures.

’ Lapeis. tags. or signs must be properiv affixed and visibie at zll dmes while 2 hazard

1s present and removed promptiy wien the nazard no ionger =Xists.

» Wrinten nformaton (MSDS) on hazardous chemicais in the worikpiace must be
availabie 10 empiovess working with the substance.

° Appropriate MSDS will be avaiiabie to any conmactor or subcontractor empioyess
working in Dames & Moore offices) or laboratories or ar consoucdon. excavaton.
or other sites under Dames & Moore's conrrol.

® Hazard Communication Training shouid be provided to Dames & Moore empioyess.

The Dames & Moore Hazard Communication program is further described in the firm
Health and Safery Manual, procsdure HS 140.

Any MSDS required for this project shouid be artached to this HSP.
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12.0 POSTING OF NOTICE

Under provisions of Title 29, CFR Part 1903.2(a)(1), emplovers must post a notcs,
furnished by OSHA.,, informing employvess of the protecton and obiigadons provided for in OSHA
Act of 1970. If the state in which the site is located has a federally approved form, a state-provided
form may be used instead of the federal. The state form should be present whether or not the
federal nodce is used. Full-sized state and/or federal forms will be used. and not a small copy of
the federal form that is referenced in Secgon 15.0 and attached for information purposes (Form 8,
Occupanonal Safery and Health Adminiszrarion Poster for Private Indusory Form).

Where a site office is established, this notice will be posted in a conspicuous piace or piaces
wheres notcss 10 empioyess are custcmarily posted. When working out of @1 cab of 2 vehicie, such
notce is not required. If reguired. attach state/federal noaces to this plan. The state form mus: be
obtained from the state occuparonal safety office. The federal form may be obtained from the U.S.
Deparment of Lapor, OSHA Pubiicauon Office, Room N3101, 200 Constmron Avenue, NW,
Washington. DC, 20210, (202) £23-9667. The states that have forms are Alaska. Arizona.
Califorma. Connecdcut. Hawaii. Indiana. Jowa. Kenmcky, Maryiand, Michigan, Minnesota,
Nevada, New Mexico, New York., North Caroiina. Oregon. Puerto Rico. South Caroiina,
Tennesses. Utah. Vermont. Virgm Isiands, Virgmia, Washingron. and Wvoming.
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13.0 TOXIC SNAKE AND INSECT BITES AND PLANTS

13.1 Poisonous Snakebites

13.1.1 General

Reactons from snakebite are aggravated by acute fear and anxiety. Other factors thar affect
the severity of local and general reaction from poisonous snakebite inciude: the amount of venom
imjected and the speed of absorption of venom into the vicim's circuiadon: the size of the vicam;
protecdon from clothing, inciuding shoes and gioves; quick antvenin therapy; and location of the

bite.

13.1.2 First Aid Procedure

The objecave of {irst aid is 1o reducs the circuiation of biood through the bite area, to deiay
absorption of venom. [0 prevent aggravaton of the local wound, and to sustain respiration.

The most impormant step is to get the snakebite vicdm to the hospital quickly. Meanwhiie,
ke the rollowing first aid measures:

P2

[P

W)

4

(97

Keep the vicum from moving around.
Keep the victm as caim as possibie and preferabiy in a lving position.

Immobiiize the binen sxmwemiry and keep it at or beiow heart level. If the vicdm can
reach a nospual within 4 to 5 hours and if no symproms deveiop, no further first aid
measures nesd be appiied.

{ mild-to-moderate symproms deveiop. appiy a consmicung band - 0 4 incaes
above the bite. but not around 2 joinr (the elbow, knes, wrist. or ankie) and not
around the nead. neci. or wunk. The band shouid be 3/4 to 1 1/2 inches wide. aot
thin like a rubber band. The band shouid be snug bur loose enough for a finger 0
be slipped underneath. Warch our for sweiling. Loosen the band if it becomes t00
ught, but do not remove it. Periodically check the puise in the extremiry bevond the
bite to mnsure that the blood flow has not stopped.

If severe symptoms develop, make an incision and appiy suction immediately.
Apply a constricang band, if this has not aiready been done. and make a cur in the
skin through the fang mark(s). Use a sharp, sterilized knife. Cuts should be 1/2
inch long, extending over the suspected venom deposit point. (Because a snake
sikes downward, the deposit point is usually lower than the fang mark.) Curs
shouid be made along the long axis of the limb. Do not make cross-cut incisions.
Do not make cuts on the head, or unk. Apply sucton with a suctdon cup for 30
mimxes. If a suction cup is not available, use the mouth. There is lirtle risk to the
rescuer who uses his mouth, but it is recommended that the venom not be swallowed
and that the mouth be rinsed out.
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If the hospirtal is not close, that is, if it cannot be-reacired in 4 or 5 hours, ke the following
measures:

° Kesp orymng to obtain professional care, either by wansportng the vicdm to a place
where medical care is availabie or by using an emergency communications system

to obrain medical advice.

° If no symptoms develop, kesp Tying to reach the hospiwal and give the generai first
aid described above.

° If any symptoms at all develop, appiy a constrictung band, make incisions, and appiy
suctdon immediately, as described above in steps < and Z.

Several other factors must be considered in cases of snakebite:

° Shock. Keep the vicim lying down and comfortable. and maintain his or her body
temperamre.
» Breathing and heartbear. If breathing stops. give mouth-io-mouth resuscitation. If

oreathing stops and thers is no puise. perrorm cardiopuimonary resuscitation (CPR)
if vou have been trained to do so.

° Idengfving the spake. If vou can kill the snake withour risk or delay, bring it to the
hospal {or identfication. bur exercise exreme caution in handling the snake.

® Cleaning the hitten grea. You mayv wash the bitten area with soap and water and
biot it dry with sterile gauze. You may appiy dressings and bandages. but oniv for
2 short period of ume.

® Medicipe o reijeve pain. Do not give the vicam aicohol. sedanves. aspirixi. or anv
medicine conaimng asobirin. Some painkillers. however, may be given. Consuit 2
doctor or other medical personnel for specific medicatons that may be used.

® Spakebire s, Keep a kit accessibie for all ourdngs in primigve areas Or areas
known or suspec:=d to snake infested.

It is not recommended that coid compresses. ice, dry ice, chemical ice packs, spray
refrigerants, or other methods of coid therapy be used in the first aid rearmmenr of snakebire.

132 Other Poisonous Bites
13.2.1 Spiders

Spiders in the United States are generaily harmiess, with two notable exceptions: the Black
Widow spider (Larrodectus Mactans) and the Brown Recluse or violin spider (Lox Osceles Reciusa).

The symptoms of a Black Widow spider bite are: slight local reaction, severe pain producsd
by nerve toxin, profuse sweating, nausea, painful cramps in abdominal muscles, and difficuity in
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breathing and speaking. Vicdms recover in almost allcases’ but an occasional death is reported.
The bite of a Black Widow spider is the more painful and often the more deadly of the two.

Field personne] should exercise caution when lifting covers off manhoies or sumps, or
rummaging througn wood, rock, or brush piies, etc. since both the Black Widow and Brown Recluse
spiders can rypically be found in these areas.

13.2.2 Scorpions

Scorpions imject venom through a stinger in the wil. In bites from the more dangerous
species, there are marked systemic effects within 1 to 2 hours. Faralides have been recorded.

The symptoms of a scorpion bite are: excruciarng pain at the site of the sting, nausea and
vomuring, abdominal pain, shock, and possibie deveiopment of convuisions and coma.

13.2.3 General First Aid for Poisonous Insec: Bites:
® Miner Bites and Stings
- Cold appiications.
- Soothing lotions, such as calamine.
° Severs Reactions
- Give artificial respiraton if indicated.
- ADDIV 2 consricung band apove e injecticn site on the vicdm's arm or leg

(berween the site and the neart}. 2o ot appiv ugntyv. You shouid be abie
10 siip vour index finger under the band when it is in piace.

- Keep the affected part down. beiow the level of the vicdm's heart.

- If medical care is readily availabie, leave the band in place; otherwise,
remove it after 30 minutes.

- Apply ice conuained in a towel or plastic bag, or cold cloths, to the site of
the sdng or bite.

- Give home medicine, such as aspirin, for pain.

- If the vicdm has a history of allergic reactions to insec: bites or is subject to
arracks of hay fever or asthma, or if he or she is not promptly reiieved of
symptoms, call a physician or take the vicim immediateiy to the nearest
locarion where medical reamment is available. In a highly sensitive person,
do not wait for symptoms to0 appear, since delay can be faral.

- In case of a bee sting, remove and discard the stinging apparams and venom
sac. :
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13.3 Tickborne Diseases : *
13.3.1 Lyme Disease

Lyme disease is an illness caused by a bacterium which may be wansmitted by the bite of
a uck (Ixodes Dammini), commoniy referred to as the "Deer Tick". The tck is about the size of
a sesame seed, as disunguished from the Dog Tick, which is significantly larger. The Deer Tick
is principally found aiong the Atlantc coast, living in grassv and wooded areas, and feeds on
mamrmals such as mice, shrews, birds, raccoons, opossums, deer, and humans. Not ail ticks are
Infected with the bacterium, however. When an infected tck bites, the bacterium is passed into the
bloodsream of the host, whers it multipiies. The various stages and symproms of the disease ars
well recognized and, if derected =ariy, can be treated with antibiorcs.

Removal of tcks is best accomplished using small tweezers. Do not squesze the dei's body.
Grasp it whers the mouth parts enter the siin and wg gentdy, but not firmiy, undi it reieases its hoid
on the skin. Save the tck In a jar labelled with the date, body location of the bite, and the piace
where it may have been acquired. Wipe the bite thoroughiy with an antisepric and sesi medical
alenuen as soon as possibie.

The iliness typically occurs in the summer and is characterized by 2 siowly sxpanding red
rasn., which develops a few days to a few wesks arter the bite of an inrected tick. This may be
accompanied by flu-like svmptoms aiong with headache, sdff neck, fever. muscie acaes. and/or
general maiaise. AL this stage reamment by a physician is usuaily sffective: bur. if left aione. these
early symproms may disappear and more serious probiems may foilow. The most common late
svmprom of the unrreared disease is arthrits. Other probiems which mav occur inciude meningits
and neuroiogical and cardiac abnormaiites. It is important to note that some peopie do not get the
characieristic rasn bur progress directdy to the later manifestations. Treamen: of later symptoms
is more difficui: than sarly symproms and is not aiways successui.

When n an arsa suspected of harboring ticks (grassv, bushy. or woodland area) the
following precautions can mimmize the changes of being binen by 2 tck:

1. Wear long pants and long-slesved shirts that fit tightiv at the ankies and wrists.

12

Wear ligit colored ciothing so ticks can be easily spotted.

w)

Wearing tck repellents may be useful.
4. Inspec: clothing frequently while in tick habitar.
5. Inspect your head and body thoroughiy when you return from the feid.

6. Remove any attached tcks by mgging with tweezers where the tick's mouth parts enter the
skin. Do not sque=ze or crush it.
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3.3.2 Rocky Mountain Spotted Fever

In the eastern and southern United States this tickborne disease is wansmitted by the infected
Dog Tick (Dermacentor Variabilis). It is impormant 1o note that the Dog Tick is significantly larger
than the Deer Tick. Nearty all cases of infecuon occur in the spring and summer, generally several
days after exposure to infected ticks. The onset of illness is abrupt and often accompanied by high
fever, headache, shills, and severe weakness. After the fourth day of fever, vicims develop a
spotted pink rash that usually starts on the hands and feet and gragually extends to most of the body.
As with Lyme disease. eariy detecton and weament significantly reduces the severity of iliness.
The disease responds to anubiotic therapy with teacyciine or chioramphenicol.

-~

2.3 Other Ticikborne Diseases

13

Ticks ansmit several other diseases. most of which are rare and occur oniy in specific
areas. Babesiosis occurs mamiy in the Cape Cod area and eastern Long Isiand. Colorado dci fever
1s similariv regional and occurs oniy among those who live or woric at aititudes above 4,000 feer.

13.4 Poisonous Plants
13.2.1 Characteristic ReacHons

The majority of skin reacdons following contac: with offending piants are allergic in namre
and are caaracterized by general svmproms of headache and fever, itching, redness, and a rash.

Some of the most common and most severs allergic reactions rasuit rom contac: with piants
of the Poison Ivy group inciuding Poison Oak and Poison Sumac. the most distincrive features of
poison vy and Poison Qak are therr ieaves, which are composed of three ieaflers each. Both piants
also have greenisp-wiite flowers and berTies that grow in ciusters. Sucz piantss produce a severs
rasn characrerized DY redness. diisters. swelling, and intense burning and itchmng. The vicdm can
aiso geveiop a hign rzver and become very ill. Ordinariiy, the rash begmns within a faw hours after
£Xposure. dut it may be detaved for 24 1o 48 hours.

13.4.2 First Aid Procedure

P—

Remove contaminated ciothing.

2. Wash all exposed areas thoroughly with soap and water, followed by rubbing
alconol.

i Apply calamine or other soothing skin lodon if the rash is mild.

4. Seek medical advice if a severe reacton occurs, or if there is a known history of

Drevious sensigvity.
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14.0 HAZARDOUS MATERIALS SHIPPING
14.1 Basic Requirements

The U.S. Deparment of Transportaton (DOT) regulates the packaging, marking, labeling,
and transport of hazardous materials in commerce. Dames & Moore personnel may become
invoived in wansporung hazardous materials through laboratory, sampiing, decontamination, or
otner acavides. For exampie. concentrated acid may be taken to a field site to fix a sample; samples
gathered for laboratory anaiysis couid contain concenmratons adequate to fuifill one or more hazard
ciass defminons and therefore be considered hazardous; or calibration gas may have to be shipped
to a fleid loccdon. DOT allows the use of International Civil Aviation Crganizadon (ICAO)
tecanical insmucions, or International Air Transportanon Association (IATA) air shipping
regulauons: some air carriers (e.g., Federal Express) follow IATA reguiations instead of DOT
domestic reguiations.

Note that =P A hazardous waste reguiations do not appiy to sampies taken from hazardous
waste sites due to the exciusion in the Resource Conservation and Recovery Act (40 CFR 261.4)
that eXempts sampies @aken for laboratory anmaiysis rom =PA manifesting, wansportadon. and
storage requirements. However. classification and pacicaging of the sampies as hazardous materiai.
if such is the case, is still reguired.

Whether the hazardous marteriais are sampies. rsagents, or other materiais, DOT hazardous
matreriais reguianons appiy, and civil and criminal penaities are possibie for noncompiiance. In
particuiar, the person who offers hazardous materiais for shipmenr or Tansports non-exempt
quanmries Of 2azardous materials must sign 2 manifest deciaring thar the marterials are properiy
packaged. marked, and labeied.

Personnei invoived in the anspormation of any hazardous materials, wnether preservatves.
deconmaminanon or caiibration chemucais, or DOT hazardous sampies. must be Tamed. Secaon 8.3
apove. Additional Traini ] , summarizes this DOT requirement.

i4.2 Shipping Identified Hazardous Materiais

The Hazardous Materiais Transportation Tabie (49 CFR 172.101) or the IATA List of
Dangerous Goods is the starting point for handling hazardous materials properiy. By following the
Instrucuons In the appropriate wbie and accompanying reguiations, the proper container, packaging,
marking, labeling, and manifesting requirements will be me:. Those who will be packaging or
transporung hazardous materials should obtain a copy of the pertinent reguiarions. What follows
Is information specifically on sampies, since sampie shipping decisions can be difficult uniess sampie
constitutents are idenrified through DOT-related tesung in a laboratory.

Sampies that fulfill hazard class definitions have the same wansportation requirements as

other hazardous materials; however, a probiem arises when sampies are presumed hazardous but
the consuments are unknown. For such cases the following guidance has been deveioped. Any
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manifest, whether for identfied hazardous materiais or for sampies considered hazardous, should
have:

® The emergency response phone number.
(] The emergency response guide number next to each Proper Shipping Name.
° The leers "RQ" at the beginning of the Proper Shipping Name, when applicabie.

14.3 Shipping Sampies

The following general guidelines have besn deveioped to aid in determining whether a
sample snould be considered hazardous for compiiance with the Deparment of Transporiauon
(DOT) and Inrernanonal Air Transport Assoc:aton (IATA) shipping reguiations. Sampies may not
freguentiv mee: the DOT or IATA definiton of a hazardous materiai; nowever, the following
guideiines shouid be considered when shipping sampies to prevent lmadverrent shipment oI
hazardous sampies as non-nazardous.

Sampies snould be considered hazardous when any of the Iollowing condidons nave been

® Samples of neat chemicais coilected from drums or containers. of ires produc:, or
of hazardous waste streams that are listed in the hazardous materials tabies and mest
the DOT or IATA defninon of a hazardous materal.

° Liguid sampies that have a pH of less than 2 or greater than 1Z.5. Sampies
oreserved in accordance with SW-346 or 40 CZR 136 thar are preserved with acids
or tases are not consiaerad o be DOT hazardous by reason of low or high pHE: but
this does not preciude the sampie from being hazardous due 0 its other
characeristcs.

° Sampies that are beiieved to conmain hydrocarbons (inciuding chiorinated
hyarocarbons) and exhibit a head spacs reading of 10 ppm or greater.

° Sampies thar conrain radioactive materiais with an acdviry of greater than 0.002
microCuries/gram.
° Sampies conraining pesticides in concentratons that may potendally approach the

percentage concenmragons listed in Table 3.6.D of the IATA reguiations. Note that
most pesticides listed in this tabie must be at a concenmation of 10,000 ppm or
greater to be considered hazardous.

Sampies that do not mee: the criteria of a hazard class or division are not considered
hazardous and do not have to be shipped as a hazardous material.

It is believed most contaminared soil and water sampies that exhibit headspace readings in
excess of the above criteria will have Proper Shipping Names of "Environmenrally hazardous
substance, liquid, n.o.s. UN 3082" or "Environmentally hazardous substance, solid, n.o.s. UN
3077." The packing group associated with this Proper Shipping Name is always Packing Group III.
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This will not be the case when samples collected exhibit significant amounts of free product, the
sample is saturated with product, or immiscible liquids are present that meet the definidon of a
hazardous material. Such sampies should be called "Flammabie liquid. n.o.s. UN 1993" or
whatever Proper Shipping Name best applies to the specific condidons. The paciang group for these
materials will generally fall into the Packing Group II category, or whichever Packing Group is
associated with that Proper Shipping Name, uniess that marterial does not meet the criteria of the
assigned Packing Group.

The parncular requirements for sach type of sampie shipped {rom this site are:

® proper shipping name and UN/ID number
° the specification number for mner and outer packaging
° other special instructdons; 2.g., "Cargo Aircraft Oniy, " etc.

These specific requirements for sach sampie type are liste¢ in Part II of the ZSP.
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15.0 FORMS

The following forms will be provided to the SSO during final preparations for deparrure to
the job site:

° Form 1 Subcontractor Statement of Compiiance Form

° Form 2 Bloodborne Pathogens Incident Evaiuaton Form
° Form 3 Accident/Exposure Report Form

° Form 4 Eguipment Log Form

° Form 5 Alr Monitoring Data Form

° Form 6 Site Sarery Briefing Form

° Form 7 Confined Spaces Enmry Permit Form

° Form 8§ OSHA Poster for Private Indusv Form

° Form 9 Plan Acceprance Form

® Form 10 Plan Feedback Form

The Supbconmractor Starement of Compiiance Form (Form 1) will be lled out and signed by
each Dames & Moore Subconmactor that will be engaging in feid activites at the site. The
Bloodborne Patnogens Incident Evaiuaton Form (Form Z) will be compieted by the Projec: Manager
whenever an exposure to bioodborne pathogens incident occurs. The Accident/Exposure Report
rorm (Form 3) will be flled out by the Project Manager if an accident occurs. The Equipment Log
Form (Form 4) and the Air Monitoring Data Form (Form 5) will be filled out by Site Safery Officer.
The Site Sarery Briefing Form (Form 6) will be filled out by the SSO and signed by all perscns who
received the site safety briefing. The Confined Space Enmry Permit Form (Form 7) will be filled out
by the SSO and the permit issued by Dames & Moore. The CSHA Poster for Private Industrv Form
(Form 8) will be posted as described in Section 13.0. The Plan Acceprance Form (Form 9) will be
filled out by all empioyess working on the site. The Plan Feedback Form (Form 10) will be filled
out by the SSO and any other on-site empiovee who wishes to fill one out.

ALL COMPLETED FORMS SHOULD BE RETURNED TO THE OFFICE SAFETY
COORDINATOR FOR RETENTION IN PROJECT FILES.
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16.0 MATERIAL SAFETY DATA SHEETS

If applicable, the MSDS for any chemical used for this project should be attached to this
HSP. MSDSs for the following common decontamination and calibraton substances and product
are provided with this HSP in Appendix G-D:

Isoburyiene

Alconox

Trisodium Phosphate Dodecanydrate
Acemone

Hdexanes

Ethanol

Nimic Acid

Portland Ceme

Where possibie, use MSDS provided by the manufacmrer or suppiier of the chemical. as an

MSDS provided with this pian may have beesn prepared by a different manufacturer than the
caemical thar will actuaily be used art the site.
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TABLE Go-1

PROTECTIVE EQUIPMENT FOR ONSITE ACTIVITIES

LEVEL PROTECTIVE EQUIPMENT

ACTIVITY

Site remediation, e - Full facepiece air purifying respirator
oversight of UST

excavation, removal - Chemical-resistant clothing

and disposal; site

restoration, - Inner and outer chemical resistant gloves
subsurface soil and

ground water - Safety boots

sampling.

- Hard hat

Hearing protection

Same as above D - Woik clothes or coveralls
- Safety boots
- Safety glasses or goggles
- Hard hat

. o *
Hearing protection

Mandatory only when working in proximity of high noise gencrating equipment (e.g., generator, drill rig, etc.)
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TABLE G10-1

SIGNS AND SYMPTONMS OF COLD STRESS

Incipient frostbite is a mild form of cold stiess characterized by sudden blanching or whitening of the skin.

Chillblain is an inflammation of the hands and feet causcd by exposuie to cold moisture. It is chatacterized by a recurrent localized itching,
swelling, and painful inflammation of the fingers, tocs, or ears. Such a sequence produces severe spasis, accompanied by pain.

Second-degree frostbite is manifested by skin with a white, waxy appearance and the skin is fiom to the touch. Individuals with this condition
are generally not aware of its seriousness, because the undetlying neives are frozen and unable to transmit signals to warn the body.
Immediate first aid and medical treatment are 1equired.

Third-degree frostbite will appear as blue, blotchy skin. The tissue is cold, pale, and solid. Immediate medical attention is required.

Hypothermia develops when body temperature falls below a critical level. In extieme cases, cardiac failure and death may occur. Immediate
medical attention is warranted when the following symptoms ate observed:

Involuntary shivering
Irrational behavior
Slurred speech
Sluggishness.
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TABLE G10-2

SIGNS AND SYMPTOMS OF HEAT STRESS

Heat rash may resuit from continuous exposure to heat or umid air.

Heat cramps are caused by heavy sweanng with inadeguate eiectroiyte repiacement. Signs and
symptoms Inciude:

° Muscle spasms
° Pain In the hands, feer, and abdomen.

Hear exiaustion occurs from increased stress on various body organs. inciuding inadeguare biood
circularion due to cardiovascalar insufficiency or dehydration. Signs and svmproms inciude:

® Paje, cool. and moist skin
? Heavy sweating
Dizziness, fainung, and nausea.

Hear stroke is the most serious form of hear soess. Temrperamre reguiation :ails, and the body
lemperature rises o criucal leveis. Immediare action must be wken 1o cooi the body before serious
imury or death occurs. Competent medical neip must be oprained. Signs and svmptoms are:

Red. hot. and unusuaily dry skin
Lack of or reduced perspiranon
Dizziness and confusion

Strong, rapid puise, and coma.

Have workers drink 16 ounces (0.2 liter) of fluid (preferably water or diluted drinks) before
beginning wori:. Urge workers to drink a cup or two every 15 10 20 minuzes, or at each monitoring
break. A total of ! to 1.6 gallons (4 to 6 liters) of fluid per day are recommended. but more may
be necessary to mamrain body weight. Weigh workers before and after work o determine if fluid
replacement is adeguate.

Encourage workers to maintain an optmal level of physical fimess. Where indicated, acclimanze
workers to site work conditions.

Provide cooling devices to aid nawral body heat exchange during proionged work or severe heat
exposure.

Train workers to recognize, idenrfy, and treat heat stress.




TABLE G10-3

SUGGESTED IFREQUENCY OF PHYSIOLOGICAL MONITORING
FOREIT AND ACCLIMA'TIZED WORKERS®

Adjusted Temperalure* Hormal Woik Ensemble Impermeable Ensemble
90°F (32.2°C) or above After eachi 45 minutes of work After each 15 minutes of work
87.5°-90°F (30.8°-32.2°C) After each 60 minutes of work After each 30 minutes of work
82.5°-87.5°F (28.1°-30.8°C) After each 90 minutes of woik After each 60 minutes of work
77.5°-82.5°F (25.3°-28.1°C) After each 120 minutes of work After each 90 minutes of work
72.5°-77.5°F (22.5°-25.3°C) After each 150 minutes of work Alter each 120 minutes of work

.

* Calculate the adjusted air temperature (ta adj) by using this equation: ta adj “F = °I' + (13 x % sunshiue). Measure air temperatu§g (1a) with
a standard mercury-in-glass thetmometer, with the bulby shiclded from radiant heat.  Estimate percent sunshine by judging whatjercent of
the time the sun is not covered by clouds that are thick enough to prodace a shadow (100% sunshine = no cloud cover and a shal, distinct
shadow; 0% sunshine = no shadows).

® For work levels of 250 kilocalories/hour.

¢ A normal work ensemble consists of cotton overalls or other cotton clothing with long sleeves and pants.




